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 Analysis of flaked stone assemblages from four study sites on the Western Divide 
illustrates changing patterns of hunter-gatherer land use in the southern Sierra Nevada 
during the Late Holocene. At the macroregional scale this investigation points to similar 
behaviors in raw material use and reduction trajectory across the study sites and greater 
southern Owens Valley-southern Sierra Nevada region; specifically, a focus on a highly 
curated obsidian bifacial technology in tandem with limited use of more locally available, 
non-obsidian toolstones. At the local scale, results elucidate the relationship between the 
lithic assemblages and site use by suggesting the time depth of intensive versus non-
intensive occupations. Residential sites in the foothills of the western slope of the Sierra 
appear to represent less labor-intensive occupations. Sites just below snowline and at 
higher elevations represent a more intensive pattern of seasonal occupation that appears 
to have relied on more labor-intensive, less efficient behaviors that became increasingly 
so over time. The pattern of increasingly intensive use of elevation-linked ecozones 
through time is a common hunter-gatherer pattern seen across the Sierra Nevada and 
central California, albeit at a scale that is difficult to extract from larger macroregional 
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CHAPTER 1: INTRODUCTION 
 
The Sierra Nevada mountain range extends over 400 miles along the east side of 
California. Occupation of the Sierra Nevada began at least 5000 years ago, although the 
Central Valley, lower Sierra foothills, and Coast Ranges may have been occupied even 
earlier, possibly by 7,000 cal BP (Hull 2007; Pryor and Weisman 1991; Rosenthal et al. 
2007). Archaeological investigations point to early human use of the Sierra Nevada for 
ancillary resource procurement rather than long-term habitation, but by 1500 years ago 
groups were moving into the high country for longer periods of time (Hull 2007; Stevens 
2005). This transition has been linked to changing relationships between human groups 
and the landscape, at the theoretical level most often in the context of behavioral ecology 
and resource intensification in particular (Bird and O'Connell 2006; Codding et al. 2012; 
Hull 2012; Morgan 2015). Environmental variables important to human occupation and 
use are separated into biotic zones along an elevational gradient in the Sierra.  
I focus on a study area on the Western Divide, a secondary crest of the southern 
Sierra Nevada, and analyses of lithic assemblages from four archaeological sites there 
that are staggered in elevation from approximately 1800 to 6200 ft amsl. This study aims 
to assess the development of intensive land use through the Late Holocene using 
previously recovered lithic assemblages. This was accomplished by creating material 
expectations for the lithic assemblages that mark intensive versus non-intensive land use 
patterns. The results of this study support the hypothesis that an intensive pattern of land 
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use developed on the Western Divide 2000-1000 cal BP, incorporating areas below 6000 
ft amsl prior to 1500 cal BP and areas above 6000 ft amsl after 1500 cal BP.  
The chapter breakdown of the study is as follows. After this brief introduction to 
the study in Chapter 1, Chapter 2 outlines the basic ideas of evolutionary and behavioral 
ecology, as well as intensification, to describe the theoretical orientation of this study and 
previous applications to California prehistory. I also review the patterns of prehistoric 
land use in the southern Sierra and the established cultural chronology. 
Chapter 3 reviews lithic technological organization and presents the research 
questions, hypotheses and expectations. I discuss raw material procurement on the 
Western Divide, tool production and maintenance, signs of occupational intensity, and 
links to intensification and settlement systems. I lay out the research questions and 
hypotheses for intensive land use in the study area based on the results of other regional 
studies. I construct material profiles of lithic metrics and attributes in intensive and non-
intensive contexts of land use using regional studies as a framework. 
Chapter 4 summarizes the study sites, including previous investigations and 
results. I explain the sampling procedures and identify the metrics and attributes selected 
for study. The methodology for obsidian analyses is also outlined.  
Chapter 5 presents the results of lithic and obsidian analyses for each study site. 
These include treatments of raw material, artifact type, size metrics, and other attributes. I 
conclude this chapter with a summary of each metric across the study sites.  
Chapter 6 compares the lithic and obsidian analysis results from Chapter 5 to the 
predictions from Chapter 3 and constructs a timeline of the development of intensive land 
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use practices on the Western Divide. This supports the hypothesis that intensive land use 
practices were in place below 6000 ft amsl before 1500 cal BP on the western slope and 
appeared above that elevation in the high country after 1500 ft amsl, with a span of 
development roughly 2000-1000 cal BP. I note that the results of this study must be 
interpreted in light of region-wide changes in subsistence-settlement patterns throughout 
the Sierra. Additional research is required to fully assess the impacts of the California and 
Great Basin culture areas and environmental regions on the prehistoric development of 
the southern Sierra.   
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CHAPTER 2: LITERATURE REVIEW 
 
 This chapter covers the theoretical bases of human behavioral ecology (HBE) and 
the intensification concept of Ester Boserup, with particular attention paid to hunter-
gatherer contexts. I use these two theoretical orientations to provide a cognitive 
framework for this study, which synthesizes lithic data from four prehistoric 
archaeological sites in the southern Sierra Nevada. A review of the relevant ethnographic 
literature closes the chapter; it describes the historical system of hunter-gatherer land use 
in the study area.  
 Behavioral ecology is a popular theoretical orientation with which to approach 
archaeological studies (Bird and O'Connell 2006). Resource intensification studies have 
likewise figured prominently in investigations of California prehistory (Codding et al. 
2012; Hull 2012; Morgan 2015). In order to apply these frameworks to lithic assemblages 
they need to be explored with a particular emphasis on land use, mobility, and site 
occupation (Bamforth 1991; Cowan 1999; Surovell 2009). I focus on several ideas within 
the general concept of intensification, as initially formulated by Ester Boserup (1965), 
that can be adapted from agricultural case studies to hunter-gatherer contexts (e.g., 
Basgall 1987; Beaton 1991; Bouey 1987). Relationships between stone tool production 
and use can be brought to bear on these situations once the relationship between labor, 
investment, and mobility has been outlined. The prehistoric archaeology of the southern 




EVOLUTIONARY ECOLOGY AND INTENSIFICATION 
 
Evolutionary ecology is "the study of adaptive design in behavior, life history, 
and morphology" where adaptive behavior is linked to the conditions (environmental, 
social, etc.) that affect differential reproductive success (Bird and O'Connell 2006:143). 
In other words, evolutionary ecology is the application of the Darwinian concept of 
natural selection to an organism's behavior in a given environment (Winterhalder and 
Smith 1992:3). Emerging out of non-human biological studies (Bird and O'Connell 
2006:144), evolutionary ecology soon took on a number of variable applications to 
humans ranging from strict Darwinian interpretations to behavior-based viewpoints 
linked to processualism and the New Archaeology (Spencer 1997). Through the last 
several decades; however, researchers have grappled with the question of whether culture 
can fit within the Darwinian notion of evolution (Spencer 1997). Culture is not 
biologically heritable in the way genes are, making it difficult to apply the theory of 
natural selection to culturally- or socially-motivated behaviors. Humans are social 
animals and researchers have acknowledged to some extent the power of culture, society, 
and even individual agency to be self-sustaining driving forces in the process of natural 
selection among humans (Cronk 1995; Spencer 1997). Selection at the group level 
appears to be responsible for cultural variation, while selection on the individual level 
drives genetic variation (Richerson and Boyd 1992:83; Winterhalder and Smith 1992:31). 
Human behavioral ecology (HBE) is "the subset of evolutionary ecology that 
studies the fitness-related behavioral trade-offs that organisms face in particular 
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environments" and further attempts to account for the appearance and continuity of 
specific behaviors in the relationship between organisms and their environment as well as 
with each other (Bird and O'Connell 2006:144; E. A. Smith and Winterhalder 1992:5).  
Behavioral traits equate to phenotypes, the physical expression of genetic 
characteristics, where "natural selection will favor variants with the capacity to solve 
fitness-related trade-offs efficiently" (Bird and O'Connell 2006:146). This idea is called 
the "phenotypic gambit" (E. A. Smith and Winterhalder 1992:33) because it does not 
directly examine genotype at all, but rather links behavior to natural selection in a tidy 
way without resorting to genetics. Culture is fundamentally different than physical 
expressions of genes mainly due to differences in transmission (Winterhalder and Smith 
1992:21). Behavioral ecology in particular focuses on elucidating decision-making 
processes related to evolutionary success, such as reproduction and subsistence, among 
others; Bird and O'Connell (2006:146) make this point by emphasizing the "capacity" to 
choose the most efficient "trade-off" solution among many behavioral alternatives. It is 
important to note, however, that HBE focuses on the decision-making process, the 
outcome of which may not necessarily be evolutionary success.  
Methodologically, behavioral ecology can take in the full scope of observed 
human behavior and reduce it to a manageable scale for study. Some find this 
reductionism to be a downfall of behavioral ecology in that it eliminates the role of 
symbolic thinking so essential to human society (Cronk 1995; Winterhalder and Smith 
1992:14). Advocates note that reductionism allows researchers to focus on testable 
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problems in a systematic manner that point to "patterns in cultural behavior rather than 
explain them away as a function of culture" (Bird and O'Connell 2006:171).  
 Formal models evaluate behavioral variables within the context of a specific 
situation to yield specific expectations; these expectations are compared against observed 
phenomena in the hypothetico-deductive method (Bird and O'Connell 2006:146; 
Winterhalder and Smith 1992:13). The basic model format includes goals, decision or 
strategy, costs and benefits, currencies (or measure of value), and constraints; most 
applications focus on which combination of parameters produce the optimal level 
(optimization) or highest possible amount (maximization) of a particular currency such as 
energy (Bird and O'Connell 2006:146). Other models instead examine responses to risk 
and uncertainty (e.g., Winterhalder et al. 1999). The theoretical and methodological 
frameworks of behavioral ecology make it a strong option for examining decision-
making behaviors in prehistory. This is especially true where the expectations generated 
by a model can be compared against the archaeological record. 
 
Intensification 
Relationships between humans and the landscape are of great interest to 
archaeologists, especially when they change over time. One mechanism often used to 
explain change in the archaeological record, and by inference human behavior relative to 
the landscape, is that of intensification, initially formulated by economist Ester Boserup 
(1965) after an in-depth examination of changing agricultural practices and technology in 
Asia. Increased labor spent working the land or developing technology increased yields, 
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not as a linear function, but as an exponential one. In order to realize any improvement in 
returns, groups paid a price in effort: as yields increased, they did so at a decreasing rate 
of return. This notion of declining returns, or declining foraging efficiency, was one of 
the cornerstones of Boserup's (1965) work. Another was her assertion that the impetus to 
intensify agricultural behaviors was population growth, which in turn put arable land at a 
premium and forced people to find ways to extract more energy from the same amount of 
land. With this in mind, it is important to recognize that archaeologists use the term 
“intensification” to describe anything that increases yield, regardless of efficiency, 
allowing for interpretations that encompass diversification, specialization, and innovation 
(Morgan 2015). 
 An essential concept of intensification that is especially pertinent to hunter-
gatherer contexts is cropping frequency (Boserup 1965:13). Boserup (1965:12-13) 
criticized previous economists for classifying land as cultivated versus uncultivated, 
failing to see the support which so-called unused land offered to agriculturalists and the 
variety of ways it was incorporated into agricultural practices. She emphasized a 
continuum approach which eliminated the cultivated/non-cultivated dichotomy and 
instead measured land use by how often it was worked. Increased cropping frequency 
required an increased time commitment to place that was translated into increased labor. 
Tracking cropping frequency could capture changes in agricultural practices more 
accurately while allowing economists to use the same measure to study very different 
agricultural systems. The emphasis on frequency allows prehistoric economists to 
translate the measure into hunter-gatherer studies. 
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 Boserup's (1965) theoretical work with Asian agriculture was significant because 
it went against the accepted notions of environmentally limited population growth as 
outlined by Malthus (Boserup 1965:22; Malthus 1798; Morrison 1994:116). 
Intensification in the strict sense advocated by Boserup (1965) allowed scholars to 
conceptualize population-resource dynamics without total reliance on the environmental 
determinism of contemporary Neo-Malthusians. Instead of intrinsic qualities of the 
landscape limiting human groups and cultural developments, population growth could 
spur behavioral changes including technological development, more intensive resource 
use and landscape modification. 
 Although conceived as a model to address changes in agricultural practice, 
students of archaeology soon began to draw on Boserup's ideas and emerging viewpoints 
on production in hunter-gatherer contexts in the 1960's and 1970's (Morrison 1994:118). 
Intensification has since become associated with the behavioral ecology approach in 
hunter-gatherer and archaeological studies (Morrison 1994). As a set of activities 
primarily aimed at subsistence, intensification can be explained in a hunter-gatherer 
context by contingency models like the diet breadth (or prey choice) model, which 
assumes that a basic human goal is to maximize the energetic return per unit of time spent 
foraging (Bettinger 2009).  
 The model predicts whether prey or other subsistence items are pursued or 
bypassed in any given hunting or gathering foray based on its energetic return (i.e., rank). 
The total foraging time spent during a subsistence foray is divided into pursuit time 
leading to an encounter followed by the handling time required to process and otherwise 
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use the resource. If the prey is the highest ranked resource with the greatest energetic 
return, such as a large game animal, it will be taken whenever encountered. If the prey is 
anything but the highest ranked item, the model predicts that in order for it to be taken its 
energetic return divided by the handling time alone (only a portion of total foraging time) 
must be greater than the energetic return of the higher ranked item divided by the total 
foraging time (pursuit and handling). When this energetic threshold is exceeded the lower 
ranked item is taken and the diet expands.  
 The prey choice model can be applied to intensification using Boserup's (1965) 
original demographic trigger. Growing populations have increasing energetic needs but 
cannot simply add more land to their territory to increase yields using their current 
methods. In a hunter-gatherer context where mobility is used to mediate between human 
subsistence needs and environmental resources, higher population density within a static 
land base decreases mobility and available resources per capita, including high-ranking 
prey items. As a result, groups are forced to change their subsistence-settlement 
behaviors to adapt to the population-resource imbalance (Broughton 1994; Morgan 2015; 
Morrison 1994). Not only will the highest ranked items be pursued by more people, they 
will be encountered less often as restricted mobility prevents access. Taking lower-ranked 
prey is predicted in this situation. Diet breadth thus increases to include more lower-
ranked subsistence resources. Growing populations must accept the higher handling times 
of available but lower-ranked resources to fulfill their higher energetic needs. Increased 
labor costs for lower energetic gains enables a system of declining returns, or in other 
words, intensification.  
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 Creative applications of the basic tenets of intensification by contemporary 
archaeologists highlight the fecundity of Boserup's (1965) work. Many applications 
abandon the demographic driver and declining efficiency cornerstones of a strict 
interpretation in favor of exploring increased labor inputs alone and even increasing 
efficiency (Morgan 2015). For this reason it is essential for researchers to identify clearly 
the scope of the "intensification" idea they are using (Morgan 2015). Intensification as a 
method for change without a strict focus on population growth as the driver has become 
ever more important in archaeological applications (Morrison 1994). If population 
growth is an overarching context for California prehistory rather than simply the catalyst 
for processes like intensification as Hull (2012) cogently suggests, then the questions 
applied to the archaeological record become more than just repetitive tests of population-
mediated intensification. The processes of intensification as represented by both sensu 
stricto and sensu lato interpretations of Boserup (1965) point to diverse mechanisms for 
changes in cultural practices, labor, and efficiency (Morgan 2015; Morrison 1994:115). 
Boserup herself (1965:41-42; Morrison 1994:116-117) noted the possibility of different 
types of resource intensification responses to population growth. This intrinsic potential 
for variation within the original population-mediated intensification model grants even 
more variety to descendant approaches.  
  No driver, demographic or otherwise, has been built into this investigation due to 
the modest scope of the study. Instead, I follow Morrison (1994) and Hull (2012) by 
acknowledging that population growth may be a context for cultural change in California 
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rather than a de facto trigger. This study does not seek to address foraging efficiency 
directly, but rather use behavioral ecology to examine lithic technology (Surovell 2009). 
 
Intensification and Land Use in Hunter-Gatherer Settlement-Subsistence Systems 
 The basic framework of Boserup's (1965) intensification has been increasingly 
applied to hunter-gatherer economies. Often these economies are associated with 
increasing labor inputs for subsistence resources that require complex procurement and/or 
processing commitments. Since hunter-gatherer subsistence practices are intrinsically 
linked to settlement and mobility patterns, intensification strongly affects these behaviors. 
 Importantly, increased labor, increased production, and declining efficiency are 
translated into patterns of land use in hunter-gatherer economies in several ways. 
Increased labor in intensification equates to the increased time invested in places through 
longer or repetitive uses, especially longer-term habitation sites and stationary resource 
patches. Boserup's emphasis on cropping frequency can be translated into a pattern of 
increased land use and occupancy of a place or territory rather than a system of 
agricultural fields.  
 In a general sense, agriculture and hunting and gathering are subsistence activities 
which require work. Intensification in hunter-gatherer subsistence-settlement systems 
then becomes the use and re-use of specific subsistence loci more often, a shift which 
also affects mobility and settlement structure. Of course, for hunter-gatherers who obtain 
more than just subsistence resources from the landscape, it may be more useful to extend 
this idea to places important for other material purposes. A place that was visited 
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sporadically, even skipping generations as Boserup (1965:13) suggests, could eventually 
be occupied several times per generation and then perhaps continuously as an intensified 
system developed. These were “persistent places” (Schlanger 1992; C. S. Smith and 
McNees 2011) during the development of intensification on the Western Divide: focal 
points on the landscape for cycles of abandonment and reuse that brought people back to 
the same sites as they shifted settlement-subsistence strategies. 
 In California prehistory this connection to place brings to mind the growing 
reliance on plant resources and the dedication to their laborious processing that appears 
by approximately 2000 cal BP with the initiation of region-wide balanophagy (Basgall 
1987), and possibly with the earlier Millingstone Horizon circa 9000-7000 cal BP 
(Glassow et al. 2007:192-194). Instead of expending energy on mobility and moving to a 
resource, groups focused their effort on maintaining themselves in fewer places for 
longer periods. This necessitated a change in the way subsistence resources were 
procured: longer stays required resources be moved to consumers rather than the other 
way around. The change in consumer behavior roughly conforms to Binford's (1980) idea 
of collectors, which is a common trope in California archaeology and elsewhere. 
Increased work to meet subsistence needs, rather than mobility, sets hunter-gatherers with 
intensive economies into the collector category. 
 
Subsistence and Technological Intensification in Prehistoric California 
 Intensification has become a useful tool for explaining cultural developments 
during California's Late Holocene (~5000 cal BP-contact) that structured the 
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archaeological record and led to the diverse societies, languages, and peoples that 
Europeans and later Americans encountered at contact (Basgall 1987; Beaton 1991). 
Population growth and increasing economic activity have featured prominently in these 
arguments, although the framework of population-mediated economic intensification 
(sensu Boserup 1965) has implications for other aspects of prehistoric life as well. A brief 
review of the literature on subsistence and technological intensification in California 
follows here. 
 
Subsistence. The most direct way to assess energy extraction and model intensification is 
to target hunter-gatherer subsistence resources directly in the archaeological record. 
Floral and faunal assemblages from archaeological sites offer the clearest view of 
prehistoric dietary behaviors. The presence of vegetal foods, especially seeds and nuts, 
illustrates the use of resources that are time-consuming to procure and process but 
contribute lower amounts of nutrients than other items such as game. If plants or other 
low-return items compose a majority or growing ratio of the diet, it is assumed that it 
reflects a high labor investment for a greater, but not proportional, return (i.e. decreased 
foraging efficiency), and is evidence of intensification (Broughton 1994:501-502; 
Codding et al. 2012:122). Unfortunately, assemblages containing floral and faunal 
remains are subject to preservation biases and consequently are relatively rare in montane 
and highly seasonal environments like the Sierra Nevada (Hull 2007). 
 Intensification has been invoked to explain the staggered adoption of the acorn 
economy across California over the last 3000 years and has been linked to population 
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growth, increased sedentism, and cultural complexity (Basgall 1987; Beaton 1991; 
Codding et al. 2012:122; Hull 2012; Moratto 1984; Stevens and McElreath 2015:1). 
These trends are interpreted in the archaeological record as larger and more complex 
settlements within restricted territories, diversification and proliferation of bedrock 
mortar technology, and increasing use of marginal landscapes including higher elevations 
(Codding et al. 2012; Hull 2007, 2012; Moratto 1984; Stevens 2002).  
 The direct connection between intensification of acorns and the archaeological 
record is not so simple, however. Acorns were used prior to the Late Holocene, but were 
only intensively exploited after 2800 cal BP, and by 1200 cal BP were accompanied by a 
variety of small seed resources (Wohlgemuth 1996). It is important to keep in mind that 
the quantities of plant products in hunter-gatherer diets varied not only when set against 
game but also against one another. The results of Wohlgemuth's (1996) study from 
Central California show that multiple processes were likely responsible for the 
intensification of different combinations of plant products at different times. Other costs 
and benefits related to labor and land use may have factored into their entrance into the 
diet, rather than intrinsic energetic value alone (sensu Basgall 1987), supporting a claim 
of resource intensification. 
 Faunal assemblages address the same theme of decreased foraging efficiency and 
increased labor inputs by focusing on which animals were targeted for hunting and 
harvest. The prey choice/diet breadth model predicts that hunters will generally prefer 
larger prey items because of the higher energy return relative to the cost of procurement 
(Bettinger 2009:1-15). Therefore, prey body size is often used as a proxy for foraging 
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efficiency in archaeological contexts: the higher the proportion of large prey to small 
prey, the more efficient the foraging of hunter-gatherers, and the higher the proportion of 
small prey to large prey, the less efficient (Broughton 1994:502-503).  
 This tactic has been applied to faunal assemblages to assess subsistence resource 
intensification. Broughton (1994) focuses on vertebrate remains in Sacramento Valley 
sites to demonstrate that resource intensification occurred over the last 4,000 years. He 
compares ratios of large versus small prey and finds that the consumption of mammals 
decreased and small fish increased significantly over time, even considering the effects of 
seasonality and prey habitat (Broughton 1994:505-510). Hunting larger prey items may 
also affect the average size of individuals across the population due to harvest pressure, 
resulting in increasingly smaller body size as well as population depletion (Broughton 
1994:511; Erlandson et al. 2008). Importantly, one must also consider independent 
changes in prey abundance due to environmental rather than human factors (e.g., 
Broughton et al. 2008). The debate over the archaeological visibility of large artiodactyl 
remains as the result of prestige hunting versus prey abundance during the Middle 
Archaic (4000-1000 cal BP) in southeastern California illustrates this debate (e.g., 
Broughton and Bayham 2003; Hildebrandt and McGuire 2002, 2003; Hockett 2005). 
 
Technology. Technology can be expected to reveal aspects of intensification because it is 
an "integral part of human adaptive dynamics, both reflecting and constraining what 
people do" (Stevens and McElreath 2015:1). The relationships between people and their 
technology do not always involve land use variables, removing them somewhat from the 
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original definition of intensification by Boserup (1965); however, they do require a 
unique emphasis on the role of time, labor and scheduling in the intensification process, 
an emphasis that I retain in my discussion of land use. 
 Viewing technology within a behavioral ecological framework composed of 
decision-making variables is not new. Several studies (e.g., Bettinger et al. 2006; Ugan et 
al. 2003) have attempted to model formally the relationship between labor, time 
investment, and tool function and form for various subsistence activities. The common 
sense outcome most have reached is, phrased most simply: "the more time hunter-
gatherers spend getting resources, the more it pays for them to invest in procurement 
technology" (Bettinger 2009:59). Ugan et al. (2003) demonstrate this with Great Basin 
fishing technology where complex items such as gill nets that take thousands of hours to 
manufacture are only preferred if people plan to use them for a very long time (Ugan et 
al. 2003:1320). Bettinger et al. (2006) reconfigure Ugan et al.’s (2003) model to allow for 
concurrent use of tools with different investment levels, a situation illustrated by 
ethnographic circumstances. 
 Stevens and McElreath (2015) take much the same approach but turn their 
attention to milling technologies. They add the likelihood of re-use to the other variables 
already in play: bedrock mortars were only made when people planned to reuse them 
extensively as a way to justify the labor investment in construction. The emphasis on 
scheduling of future tasks points to increasing structure in mobility regimes and the 
commitment to static processing locations (Stevens and McElreath 2015:9). Further, 
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models of technological intensification may be most fruitfully applied at an assemblage 
level rather than considering theoretical trajectories of single tools or tool classes.  
 
PREHISTORIC LAND USE IN THE SIERRA NEVADA 
 
 Archaeological studies in mountainous areas are interesting in part because flora 
and fauna are so closely tied to topography. Environmental variables important to human 
occupation and use of these areas are usually separated into biotic zones along an 
elevational gradient (Merriam and Stejneger 1890; Storer and Usinger 1963). This 
arrangement provides an excellent venue for constructing behavioral ecological models to 
explain the archaeological record because specific target resources are found at 
predictable, elevationally determined locations.  
 The central and southern Sierra Nevada illustrate this well. Decades of studies 
along the western slope of the mountain range have outlined the broad trends in human 
use of the area. Most researchers have arranged settlement patterns along Binford's 
(1980) forager-collector continuum, leading to alternating periods of time characterized 
as one or the other pattern (Hull 2007:187). When groups started to occupy the montane 
Sierra Nevada by at least 7000 cal BP they were settling into long term residential sites in 
the collector mode and using high elevations for hunting (Hull 2007:187). Shorter 
residency times and a forager-type lifestyle appeared 1500-1000 cal BP, possibly related 
to a regional population decline, the inception of the intensive acorn economy, increased 
numbers of settlements at higher elevations, or simply a mobility strategy with low 
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archaeological visibility (Hull 2007:188-189; Stevens 2005:189). Collector strategies 
returned by 750 cal BP when large residential sites appeared again along with resource 
diversification (Hull 2007:188). The timing of these changes coincided with shifts in 
Owens Valley: a collector strategy developed 3500-1350 cal BP followed by increasingly 
intensive use of resources, more structured territories encompassing long-term residential 
sites, and the appearance of high elevation village sites in the interval 1350-650 cal BP 
(Stevens 2005:188-189). 
 Intensification may well have factored into these shifts in land use by allowing 
groups to adapt their labor and subsistence-settlement regimes to emerging environmental 
and social situations. Land use in the explicit context of intensification (sensu  Boserup 
1965) has been explored infrequently in Sierra Nevada archaeology, likely because 
settlement-subsistence systems have long been described in other ways. The results of 
previous studies can speak to the question of intensification when recast in terms of the 
commitment to specific places on a landscape, the regularization of mobility regimes, and 
declining foraging efficiency. Therefore, this brief review of Sierra Nevada archaeology 
will not only emphasize pertinent trends in land use for a regional comparison, but also 
discuss the ways in which they can be applied to the intensification concept. 
 
Patterns of Land Use in the South Central Sierra Nevada 
 In the central Sierra Nevada, Morgan (2006, 2009) highlights the entrance of the 
Western Mono into the Sierra Nevada circa 650 cal BP. Most residential activity was 
focused in the foothills within the Lower Montane zone as evidenced by the greatest 
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frequency of sites with bedrock mortar morphology (sensu McCarthy et al. 1985) 
indicating a mixed acorn and seed strategy (Morgan 2006:175, 181). GIS analyses 
suggest intensive use of the lowlands below snowline during the winter months, with 
spring dispersal into the higher elevations for both subsistence and travel (Morgan 
2006:245). Higher elevation sites show an emphasis on starter mortars, suggesting acorns 
were transported there for later use; this observation is supported by the location of acorn 
cache features located close to both winter and spring/early summer residential sites 
when groups sustained themselves on stored foods (Morgan 2006:183, 195). The Mono 
case exemplifies the commitment to place and scheduled mobility of an intensive land 
use system, especially since acorns were cached across the landscape well in advance of 
planned use. Although the surface archaeology does indicate an intensive land use system 
for approximately the last 650 years after the arrival of the Western Mono, their 
particular subsistence-settlement strategy, as well as other characteristics, were likely 
developed in the Great Basin and later adapted for the Sierra Nevada environment 
(Morgan 2010).  
 Imported intensification marks an important exception to Boserup's (1965) in situ 
concept. Population replacement by a group with a different subsistence-settlement 
regime can affect the archaeological visibility of the intensification process. Further, it 
illustrates the potential variety of hunter-gatherer adaptations that a single landscape can 
accommodate. Bettinger and Baumhoff's (1982) "traveler" and "processor" strategies are 
components of one such hypothesis for the Great Basin and southeastern California. 
Energetic costs for traveler groups accrue due to travel between high quality resources 
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while those for the processor group accrue during prolonged handling times (Bettinger 
and Baumhoff 1982:487). The ethnographic location of Numic peoples across the Great 
Basin was thought to reflect a scenario in which processors were able to out-compete 
travelers, replacing populations and settlement-subsistence regimes as well as their 
remains in the archaeological record.  
 In the southern Sierra Nevada, Stevens (2002) identifies a broad trend of 
increasing use of the uplands over the last several thousand years at prehistoric sites with 
bedrock mortars. He finds obsidian hydration data show bedrock mortar sites below 5000 
ft amsl appear after 2500 cal BP with peak occupation at 1500-1000 cal BP and sites 
above 5000 ft amsl show a peak after 1000 cal BP (Stevens 2002:179). Interestingly, 
Stevens (2002:179) finds no temporal difference in this trend from north to south along 
the western slope. These data support a shift in land use upwards in elevation later in time 
accompanied by the presence of bedrock mortars, pointing to the development of an 
intensified pattern.  
 Gold (2005) views the use of the southern Sierra Nevada uplands from the east 
rather than the west. Using a multidisciplinary approach including rock art, archaeology, 
and linguistics, Gold (2005) builds on earlier work (Garfinkel et al. 1980b; McGuire and 
Garfinkel 1980b; Schiffman and Garfinkel 1981) to suggest a similar progression of land 
use for the eastern Sierra front and southern Sierra Nevada but with a significant ethnic 
element. In particular, the long term cultural continuity of the Tübatulabal is used as a 
control against changing settlement-subsistence trends for their Numic neighbors to the 
east of the Sierra Crest. For the last 2500 years sites across the Tübatulabal traditional 
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territory west of the Sierra crest show similar periods of occupation, an emphasis on 
using Coso obsidian, and the same rock art style. Conversely, sites nearer the Sierra crest 
show a focus on large game and pinyon pine nuts that changes through time (Gold 
2005:180-186).  
Numic use east and south of the Sierra Crest generally ascribes to cultural phases 
similar to those of Owens Valley (Gold 2005:83). Early use (before 3500 cal BP) was 
confined to hunting forays, while later use (3500-1350 cal BP) expanded to include 
pinyon pine nut exploitation by 2000 cal BP and trade-related sites for producing 
obsidian bifaces (Gold 2005:75, 83). The period 1350-650 cal BP saw an increase in sites 
across the landscape, including caches for pinyon pine nuts, but a reduction in use of the 
earlier hunting camps (Gold 2005:75-76, 83). Ethnographic use of the area shows a time 
depth of approximately 650 years (Gold 2005:76, 83). Of all the studies reviewed here, 
Gold (2005) provides the earliest dates for intensified use of the uplands near the Sierra 
Crest and connects it to pinyon pine nut exploitation. For the Tübatulabal territory nearer 
the Western Divide, however, he argues for cultural continuity since 2500 cal BP with 
few subsistence-settlement shifts, leaving the chronology of the intensification process 
there and the question of whether it even occurred open. 
 Sequoia and Kings Canyon National Parks reports reconnaissance data for the 
upper reaches of the Kern River and surrounding drainages (6000-11,000 ft amsl) (Hamm 
2003). Lithic analysis concludes that bifaces manufactured elsewhere were carried into 
the Kern River country and either finished or periodically resharpened, resulting in small 
pieces of debitage found in the majority of sites (Hamm 2003:60-61). The dominance of 
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Coso obsidian indicates goods from the south were being moved moving north to the 
study area (Hamm 2003:60-61). Use of the lower Kern River canyon was structured by 
the topography of the narrow landform which funneled traffic north-south and restricted 
travel east-west (Hamm 2003:45). The Kern River canyon itself was likely used by small 
groups exploiting acorns for fall and winter subsistence by before returning to larger 
settlements farther south, but a focus on hunting is likely responsible for use of the higher 
elevations of the upper Kern basin (Hamm 2003:45). Not surprisingly the summer 
fission/winter fusion system suggested by the surface site patterning conforms to 
Voegelin's (1938) Tübatulabal ethnography (Hamm 2003:79). The lack of chronological 
data is a great hindrance here, as there is no way to determine frequency of prehistoric 
use for the river canyon and the upper basin beyond projectile point counts. Despite this, 
Hamm (2003:83) argues for increased use of the Kern River canyon after the appearance 
of the bow and arrow, the development of resource intensification based on the presence 
of bedrock mortars, and consistent use of uplands for hunting. The concept that 
subsistence-settlement shifts occurred in this area, part of the Tübatulabal traditional 
territory, within the last 1500 years (Hamm 2003:83-84) contradicts Gold's (2005) stance 
on cultural continuity. 
 As for high elevation use of the Sierra Nevada, little information is available due 
to limited access. Wickstrom (1993) reports the results of rare high altitude survey in the 
High Sierra in Sequoia and Kings Canyon National Parks. Several of her study areas lie 
just north of the Western Divide and illustrate prehistoric use of areas above 8500 ft amsl. 
Documented sites contain hunting blind features and lithic scatters with Middle Archaic 
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projectile points (i.e., Elko and Humboldt). A small number of sites in Wickstrom’s 
(1993) study area contain more recent projectile points (i.e., Desert Side-notched and 
Cottonwood), brownware ceramics, and midden soils. The picture of land use for high 
altitude areas of the southern Sierra Nevada is of sporadic use over time, primarily related 
to hunting but certainly including some longer occupations later in time. Trade may also 
have been motivation for high elevation travel and occupation, as sites in three of 
Wickstrom’s (1993) study areas contain artifacts from a variety of obsidian sources.  
 Stevens (2005) compiles data from sites above 8000 ft amsl in and around 
Taboose Pass (11,000 ft amsl) in Kings Canyon National Park to track settlement 
strategies and lithics use in Owens Valley and the western slope of the Sierra Nevada. 
Sites dating to 3000-2000 cal BP were primarily dense obsidian scatters, which he 
interprets as signs of obsidian trade across the Sierras and likely hunting camps. More 
complex sites with midden soils, a greater variety of artifacts, and structural remains, 
dated mostly after 1500 cal BP and represent habitation at high elevation rather than 
stopovers for travel or trade (Stevens 2005:197-198). Stevens (2005:200-201) suggests 
that this intensification of high altitude, specifically marginal, areas is related to similar 
behavior in the Great Basin and eastern California with the added incentive of inter-
regional trade. Interestingly, Stevens (2005) finds more evidence than Wickstrom (1993) 
for habitation of the High Sierra, suggesting the promise of future work in the southern 
Sierra above 8000 ft amsl. 
 McGuire et al. (2012) suggest that land use of the high central and southern Sierra 
was by primarily Great Basin groups on logistical hunting forays. The topography and 
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biogeography of the eastern Sierra front meant that Great Basin groups could more 
effectively exploit large game animals, namely bighorn sheep. Western slope groups, on 
the other hand, had a broader resource base due to larger swathes of foothill woodland; 
they did not have to venture to the high Sierra to fulfill their subsistence needs. The 
boundary area between these two styles of land and resource use appears to have been 
approximately 6000-7000 ft amsl. McGuire et al. (2012) support this assertion with lithic 
data from the western slope, showing that assemblages from below 6000 ft amsl have a 
constant amount of west-side cryptocrystalline silicate (CCS) while higher elevation 
assemblages show a majority of east-side obsidian and very little CCS. This Late Archaic 
(3000-1100 cal BP) pattern also corresponded to the development and peak of obsidian 
movement across the Sierra; hunters at the edges of western slope and high elevation land 
use regimes could have been the method of exchange for the valuable toolstone. By 1000 
cal BP both systems seem to have disappeared, replaced by a more intensive residential 
use of the higher elevations and the collapse of the obsidian exchange. 
 These few regional studies centered around the south-central Sierra Nevada point 
to a general trend of increased land use over time with an emphasis on the residential 
occupation of sites at higher elevations (above 6000 ft amsl) by 1000 cal BP if not 1500 
cal BP, and continuing to ethnographic times (Hull 2007; Leftwich 2010; Morgan 2006; 
Stevens 2002, 2005; Wickstrom 1993). These places were probably known to hunter-
gatherers as persistent places, visited sporadically since at least 3000 cal BP (McGuire et 
al. 2012). The very highest elevations (above 8000 ft amsl) were not exempt from this 
intensification of land use, but played an important role as trade and travel corridors for 
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the exchange of specific goods (perhaps to maintain social ties between groups), limited 
seasonal habitation and most certainly hunting (Hamm 2003; McGuire et al. 2012; 
Stevens 2005; Wickstrom 1993). The results of most of the studies show a commitment 
to place or territory and structured mobility; decreasing foraging efficiency is not as clear 
but can be inferred in some cases by the appearance of balanophagy. What these studies 
also highlight are important methodological considerations for studies of intensification 
in a context of land use: a multi-site or regional perspective, and effective chronological 
control. 
 
Southern Sierra Nevada Archaeology and Cultural Chronology 
 Archaeological work in and around the area has been limited. Most excavations 
have focused on Lake Isabella to the south and east (Moratto 1984; Schiffman and 
Garfinkel 1981). Work on the Western Divide itself, administered as part of Sequoia 
National Forest (SQF), exists mainly as cultural resource reports for single sites, 
including those for study sites Johnsondale Work Center (Ramirez et al. 2010) and Upper 
Coffee Camp (Lloyd et al. 2011), and limited student work (Pedrick 1983). These 
isolated reports compare testing results to the established cultural chronology based on 
the archaeology of the Kern Plateau.  
 Despite the decades of excavation and survey in the 1920's through the 1970's 
(e.g., Drucker 1947; Fenenga 1947; Griffin 1963; Moratto 1984; Wallace 1970), a 
comprehensive cultural chronology was only developed in the 1980's with a large-scale 
survey and testing program for the Pacific Crest Trail on Bureau of Land Management 
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and Forest Service lands on the Kern Plateau near the eastern Sierra front (Moratto 
1984:331-332). Data contained in these reports (Garfinkel et al. 1980b; McGuire 1981b; 
McGuire and Garfinkel 1980b) were used to construct a settlement-subsistence pattern 
for the southern Sierra Nevada. The cultural phases below (Table 2.1) follow Moratto's 
(1984:333) summary of the reports and include Gold's (2005:73) additional Kennedy 
Phase. Chronological period divisions also follow Gold's (2005) most recent update of 
the material. 
The 1980's cultural chronology for the southern Sierra has clear affinities with the 
Owens Valley cultural chronology. Great Basin groups initially ventured into  the 
mountains on logistical forays for specific resources, only later shifting to longer term 
settlements located at greater distances from the eastern front (Bettinger and Taylor 1974; 
Gold 2005:83). This is the same general pattern seen on the western slope: groups who 
first settled in the low foothills along major river systems transitioned slowly to more 
intensive use of the uplands (Hull 2007; Stevens 2002). 
From both the west and the east, cultural chronologies of the Sierra Nevada point 
to a gradual appropriation of the uplands as long term, seasonal, residential places. This is 
not in dispute; however, one point that needs to be made is that cultural chronologies are 
frequently misused to assign temporal, or even ethnic, affiliation to archaeological sites 
based on limited data (Moratto 1999:71-72). Without a local cultural chronology tailored 
for the Western Divide area, sites are at risk of being "pigeonholed" (Moratto 1999:71) 
using archaeological signatures generated by work elsewhere.  
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Table 2.1. Culture Chronology of the Southern Sierra Nevada. 
Cultural Phase Characteristics 
Chimney  
(650 cal BP - historic) 
-Continuity in settlement-subsistence patterns 
-Even higher artifact densities suggest intensive use  
-Desert Side-notched and Cottonwood Triangular   
projectile points 
-Ethnographic Tübatulabal, Kawaiisu, and Shoshone 
Sawtooth  
(1350-650 cal BP) 
-Increase in number of pinyon camps 
-Higher artifacts densities at sites and higher proportions  
of obsidian in lithic assemblages 
-Presence of millingstones and bedrock mortars 
-Rose Spring and Eastgate projectile points (bow and  
arrow adopted) 
Canebrake  
(3500-1350 cal BP) 
-Seasonal camps for pinyon procurement replace  
logistical use in this interval, approx 2000-2500 cal BP       
(Gold 2005:75) 
-Possible use of high elevation areas subsidized by  
pinyon harvests 
-Presence of millingstones 
-Trade across the Sierra Nevada; associated lithic  
workshops to produce bifaces 
-Multiple projectile points types: Sierra Concave-Base,  
Elko, Humboldt 
Lamont  
(8500-3500 cal BP) 
-Logistical use of uplands from the Great Basin 
-Use of basalt for lithics; Pinto projectile points 
-Possible use of pinyon nuts 
Kennedy 
 (13,500-8500 cal BP) 
-Lanceolate concave-base projectile points 
-Little other archaeological evidence 
 
To address perceived pigeonholing, this thesis in part seeks to test the reliability 
of the 1980’s Kern Plateau cultural chronology applied to the Western Divide study area. 
It is expected that the study area will conform to the same broad patterns of land use 
given the similarity of both western and eastern views of the Sierra Nevada. Despite this, 




Southern Sierra Nevada Ethnography 
 It is important at this point to discuss the inhabitants of the study area at Euro-
American contact, their relationship to pre-contact inhabitants, and the extent to which 
these connections will be considered in this thesis. The study area encompasses the 
traditional territories of two ethnographically recognized groups, the Foothill Yokuts to 
the west and the Tübatulabal to the east (Figure 2.1). Ethnographic accounts portray the 
two groups exploiting a similar suite of floral and faunal resources. Despite this, mobility 
and settlement systems were quite different due to variations in topography and resource 
availability. 
The Foothill Yokuts groups (Koyeti, Tulamni, Patwisha, Yaudanchi, Paleuyami) 
that lived in the Tule and Kaweah River drainages had delineated home territories, with 
each dialectically distinct group associating themselves with a single, or several, 
prominent settlements along rivers and streams at 2000-4000 ft (Gayton 1948; Kroeber 
1925:474; Spier 1978:472). Seasonal movement was usually confined to the home 
territory: winter in the permanent villages along watercourses, and a summer transition to 
the more temperate hills (Kroeber 1925:523-524). Families also made longer trips to visit 
social connections and to participate in mass capture events in the Central Valley 
(Kroeber 1925:479). A wide variety of plants and animal were available to Foothill 
Yokuts groups within their home territories, including three types of acorns, buckeye 
nuts, small and large game, birds, fish, shellfish, and various roots, tuber, and other plants 
(Gayton 1948; Kroeber 1925; Spier 1978). Stored plant foods made up the majority of the 
diet during the sedentary winter season (Kroeber 1925:527).   
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Figure 2.1. Approximate boundaries of ethnographically documented territories in 
the southern Sierra. 
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 The Tübatulabal recognized a traditional territory that encompassed elevations 
ranging from 2500-14,500 ft amsl from the Western Divide to the eastern Sierra Front, 
and from the Piute Mountains nearly to Mt. Whitney (Voegelin 1938). Winter and early 
spring were spent in semi-permanent villages on the banks of the Kern and South Fork 
Kern Rivers; subsistence relied on stored acorns and pine nuts supplemented by 
seasonally available plant foods, fish and waterfowl (Kroeber 1925:606; Voegelin 
1938:11). In the summer, individual families dispersed into the higher country north of 
the winter villages to camps for game, fish, tubers, and other materials such as tobacco 
and salt grass (Voegelin 1938). Families came together in larger camps in late summer 
and fall to harvest and store first pinyon pine nuts and then acorns, requiring trips to the 
far eastern and far western parts of the territory, respectively; short trips away from 
seasonal camps pursued game and fish nearby (Voegelin 1938). Food not processed and 
cached near the higher seasonal camps was brought back down to the winter villages.  
 Frequent, and occasionally long distance mobility appears to have been common 
for Tübatulabal groups due to an environment containing patchier resources than their 
western slope neighbors (Voegelin 1938:2). The need for mobility led to a settlement 
system with seasonal camps located across the landscape to accommodate different group 
sizes and a fission/fusion pattern within the annual subsistence round. In contrast, 
Foothill Yokuts mobility and settlement focused group activities in fewer settlements 
within a smaller and likely less patchy, range requiring shorter and less frequent mobility 
to fulfill subsistence needs. Interestingly, the diets of both groups included a similar suite 
of subsistence resources, the only major difference being Tübatulabal access to pinyon 
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pine nuts and a greater emphasis on fish (C. R. Smith 1978:444). Mobility and settlement 
systems, and thus general patterns of land use, were markedly different between the two 
groups.  
 This is not to say, however, that the pre-contact Foothill Yokuts and Tübatulabal 
adhered exactly to the territorial boundaries described by ethnographers. In fact, 
ethnographers readily acknowledged diverse social ties between neighboring groups (C. 
R. Smith 1978; Voegelin 1938). Further, the vicinity of Deer Creek on the western side of 
the divide has been associated with a linguistically transitional group, perhaps a social 
admixture, of Foothill Yokuts and Tübatulabal peoples called the Bankalachi (Gayton 
1948; Hamm 2003:12; Voegelin 1938).  
 Determining ethnicity in archaeology is not a simple matter either (e.g., Hughes 
1994). The framework laid out by the 1980's cultural chronology (Garfinkel et al. 1980b; 
McGuire 1981b; McGuire and Garfinkel 1980b) suggests an archaeological distinction 
between Tübatulabal and Great Basin (Numic) groups on the basis of site location and 
lithic and groundstone raw materials; closer scrutiny suggests these phenomena may 
reveal more about land use and prehistoric economics than ethnic identity. Recent reports 
such as those generated for three of the study sites (Lloyd et al. 2011; Moskowitz et al. 
1998; Ramirez et al. 2010) simply cite the ethnographic literature to assign ethnic 
identity. Local archaeologists have expressed frustration with this practice, noting that the 
assignment is little more than an empty label (pers. comm. Gassaway 2014). 
 The western lower reaches of the Western Divide study area are solidly within the 
core area of Foothill Yokuts land use between 2000 ft and 4000 ft amsl. The crest of the 
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Western Divide and points west are within the Tübatulabal territory, although use may 
have been sporadic and non-exclusive (Kroeber 1925:607). Even as part of the 
documented annual subsistence pattern it was visited on a strictly seasonal basis 
(Voegelin 1938). Therefore, ethnographic documentation indicates a general pattern of 
decreasing use with increasing elevation on the Western Divide despite use by two 
different groups and a topographic profile unique to the area (i.e., a crest and river canyon 
instead of a consistent slope). The pattern appears to align with other current 
ethnographic and prehistoric understandings of land use along the western slope in areas 
unimpeded by a secondary crest. 
 
The Importance of the Landscape Scale in Sierra Nevada Archaeology 
 Hunter-gatherer contexts of intensification as outgrowths of HBE have been 
explored in California prehistory primarily in terms of subsistence practices (e.g., Basgall 
1987; Beaton 1991). Fewer approaches have applied intensification directly to broader 
systems of land use and mobility using specific archaeological datasets that encompass 
multiple sites (e.g., Stevens 2002, 2005). Ethnographic documentation of contact-era (and 
later) subsistence-settlement patterns provide only the most recent expression of hunter-
gatherer land use and intensification behaviors in the southern Sierra. Drawing parallels 
between ethnographic accounts and the archaeological record requires investigations to 
go beyond the direct historical approach and attempt to reveal time-transgressive and 
landscape-scale patterns of use based on sound hypothesis testing. The results of such 
syntheses have the potential to confirm or question the circumscribed site-based 
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understandings of California archaeology and ultimately reveal a more nuanced picture of 
human use of diverse environments like the Sierra Nevada. This thesis takes a 
preliminary step in assessing landscape-scale patterns of prehistoric use by combining 
new and existing lithics data for four sites on the Western Divide.  
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CHAPTER 3: LITHIC TECHNOLOGICAL ORGANIZATION, HYPOTHESES, 
AND EXPECTATIONS 
 
Lithic technological organization is "the manner in which lithic technology is 
embedded within human organizational strategies involving subsistence, settlement and 
land-use" (Andrefsky 2005:257). It encompasses not only stone tool manufacture, but 
also what manufacture can reveal about larger patterns of human behavior. Studies of 
lithic technological organization are often tacit applications of behavioral ecology 
because they model stone tool acquisition, use, maintenance, and discard behaviors in the 
context of settlement, subsistence, and social organization using measureable variables 
such as weight, distance, or tool morphology (Surovell 2009:9-10). In this way lithics are 
used as proxies for a multitude of behaviors, making them useful datasets for exploring 
prehistoric settlement in an ecological framework. 
Southern Sierra-specific studies, set within the broader context of lithic 
technological organization theory, frame an understanding of local hunter-gatherers under 
different patterns of land use. This literature argues that intensification can be signaled in 
three main ways: raw material procurement, tool production and maintenance, and signs 
of occupational intensity. These lines of evidence provide a basis for constructing 
expectations for lithic assemblages on the Western Divide when intensification is present. 
Lithics are an essential element of hunter-gatherer technology and a critical part 
of how they engage with the environment. Therefore, it is reasonable to expect that the 
decreasing returns I described as a key part of the intensification concept applies not only 
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to broad patterns of land use, but also to lithic technological organization. I will apply the 
conceptual framework of intensification to the lithic assemblages themselves as a way to 
signify changes in hunter-gatherer lifeways at the landscape level. 
 
LITHICS AND LAND USE IN THE SOUTHERN SIERRA NEVADA 
 
Raw Material Procurement on the Western Divide 
An essential question is whether groups procured toolstone directly or by trade or 
exchange. The availability and quality of toolstone are essential components in this 
consideration (Andrefsky 1994; Bamforth 1986; Odell 1996). The paucity of obsidian in 
the southern Sierra places limitations on lithic technological organization. 
A fundamental issue in lithic analysis is determining raw material type (Baumler 
and Davis 2004:49). Different raw materials have different physical characteristics, such 
as hardness and texture, that affect flaking, so some toolstone may be more desirable for 
certain tool types or for stone tool manufacture in general (Andrefsky 2005:59). 
Knappers typically want the best toolstone they can get, but distance to the source, 
intergroup territoriality and perhaps other factors can be barriers to direct access that may 
prompt exchange or the use of less desirable local materials (e.g., Bettinger 1982; Duke 
and Young 2007; McGuire et al. 2012) .  
The closest obsidian sources to the study area are the Coso quarries, 57-84 km 
away over the rough terrain of the Kern Plateau; a detour following the South Fork Kern 
River and through Walker Pass would make the journey nearly 200 km. Other obsidian 
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sources, including Fish Springs and Casa Diablo, are located farther north in Owens 
Valley (Table 3.1). Cryptocrystalline silicates (CCS) are available on the western slope as 
a sporadic component of metasedimentary and metavolcanic bedrock types, with 
outcrops on and around the Western Divide itself (Gutierrez et al. 2010; McGuire et al. 
2012:124). Similar bedrock types on the western slope and Western Divide also contain 
knappable stones such as quartzite and dacite (Gutierrez et al. 2010). CCS also occurs in 
the Temblor Range on the southwest side of the San Joaquin valley as primary and 
secondary deposits of many colors (Bernard 2008; Seiders and Cox 1992). Basalt, 
rhyolite, and CCS from secondary deposits are available farther east in the Mojave Desert 
(Bamforth 1990; Wilke and Schroth 1989). Unfortunately, the distance to the closest of 
these sources is unknown due to a research focus on the Fort Irwin area farther south; 
however, the marine sediments containing these toolstones are widespread in the Mojave 
Desert (Bamforth 1990:71). The closest study site for this project is approximately 65 km 
from the Mojave Desert through Walker Pass, a minimum distance for procurement 
considerations. Overall, CCS, dacite and quartzite were locally available to prehistoric 
groups, with obsidian, fine-grained volcanics, and other cherts located farther away in the 
Owens Valley and Mojave Desert.  
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Table 3.1 Lithic Raw Materials Available to Southern Sierra Nevada 
Hunter-Gatherers. 
Source Material Type Euclidian Distance 
to Western Divide 
Sites 
Coso Obsidian 57-84 km 
Casa Diablo Obsidian 167-197 km 
Fish Springs Obsidian 89-128 km 
Temblor Cherts CCS 122-160 km 
Western slope and Western Divide 
metasedimentary outcrops 
CCS, dacite, quartzite, 
quartz 
< 10 km 
Mojave Desert lag deposits Rhyolite, CCS 65 km+; unknown 
 
Eastern California obsidians were either imported through exchange networks or 
collected directly from the source. Ethnographic sources cite trips upwards of 60 km from 
the Kern River to the Mojave Desert for salt, suggesting direct procurement of an 
essential resource like toolstone was quite possible for prehistoric groups (Voegelin 
1938:16, 20). On the other hand, distant social and economic connections could have 
supplied local groups with toolstone in lieu of direct access. For instance, trade goods 
such as Olivella beads appear in archaeological contexts in two of the study sites and also 
in the South Fork Kern River valley, indicating long distance trade networks in prehistory 
(Cuevas 2002; Lloyd et al. 2011:67; Moskowitz et al. 1998:25; Voegelin 1938). Social 
institutions such as intermarriage also connected groups, as was the case with the 
Tübatulabal and their neighbors in the Mojave Desert, Great Basin, and Central Valley 
(Voegelin 1938). Both exchange and direct access were likely methods of toolstone 
procurement for prehistoric groups in the southern Sierra.  
Coso obsidian was the most commonly used toolstone in the southern Sierra, 
making up to 95% of assemblages (Garfinkel et al. 1980a; Gilreath and Hildebrandt 
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1997; Gold 2005; McGuire and Garfinkel 1980a). The supply of Coso obsidian waxed 
and waned throughout prehistory, part of a region-wide system of manufacture and 
exchange that moved eastern California obsidian across the Sierra Nevada. Table 3.2 
outlines 1) quarry access; 2) relationship to mobility; 3) dominant reduction strategy; and 
4) production for exchange or consumption for several eastern California obsidian 
quarries. 
Increased production occurred during the Newberry Period (3500-1500 cal BP), 
or Middle Archaic. Quarries focused on biface manufacture and trade, although other 
core types were produced as well; production and exchange fell dramatically in the 
following Haiwee and Marana Periods (Bettinger and Taylor 1974; Gilreath and 
Hildebrandt 1997; Hughes and Bettinger 1984; King et al. 2011; Ramos 2008). Changes 
in consumer demand and the breakdown of long-distance trade networks have been 
hypothesized to account for this decrease. Other explanations focus on adaptive shifts in 
supplier groups that reapportioned production elsewhere (King et al. 2011; Ramos 2008).  
Despite the quantities of obsidian moving across the Sierra, the Western Divide 
does not seem to be an important destination or trade corridor in the Late Archaic, 
although groups were certainly consumers. High elevation sites close to the study area 
show that obsidian was the primary toolstone in small assemblages dominated by tool 
fragments and limited debitage (Hamm 2003; Wickstrom 1993). Conversely, lower 
elevation sites show diverse assemblages with varied debitage sizes, more biface 




Table 3.2. Summary of Eastern California Obsidian Quarry Activity. 
Quarry Marana
 
650-150 cal BP 
Haiwee 
1350-650 cal BP 
Newberry 




























3) Large bifaces 
and core/flake; by 
1275 cal BP 
bifaces reduced at 
quarry, workshops 
off-quarry 
4) Exchange  
consumption 
1) Open; possible restriction by local 
groups 
2) Distribution linked to exchange 
rather than mobility  
3) Before 2800 cal BP biface and 
core/flake at lag deposits, after 2800 
cal BP core size increase; biface focus 
at developing off-quarry workshops 
after 2300 cal BP 
4) Exchange 
1) Open 
2) Residential mobility, embedded 
procurement 





Hull 1988; Jackson 
1988a) 
 
1) Restriction after 700 cal BP to areas 
north 
2) Reduced geographical use due to 
increasing sedentism and territoriality 
of Owens Valley groups 
3) Core/flake and bifaces 
4) Consumption 
1) Open  restricted? Found in areas 
north of Kings River 
2) Distribution linked to exchange 
rather than mobility 
3) Biface and core/flake 
4) Consumption by west-side groups, 











1) Restricted  
2) Used by local territorial group only 
3) Core/flake and bifaces 
4) Consumption/Exchange 
1) Restricted by at least 2500 cal BP 
2) Increased logistical mobility  
delineated territories/increasing 
sedentism 
3) Large bifaces 
4) Exchange/Consumption 
1) Open 
2) Residential mobility, embedded 
procurement 




Table 3.2: Summary of Eastern California Obsidian Quarry Activity. (continued) 
Quarry Marana
 
650-150 cal BP 
Haiwee 
1350-650 cal BP 
Newberry 










2) Unclear; decline in quarry 
production linked to adaptive change 




2) Unclear; increase in production 
linked to adaptive change 
3) Emphasis on bifaces, but increase 




3) Low level biface and core 





King et al. 2011; 
Singer and Ericson 
1977) 
1) Restricted to nearby areas to south 
2) Increasing sedentism in uplands, 
used locally 
3) Biface  core/flake production; 
atlatl  arrow points (more quarry 
refuse and off-quarry reduction) 
4) Consumption 
1) Open 
2) Increasing logistical mobility 
3) Large biface preforms 
4) Exchange (west)/Consumption 
(east) 
1) Open; secondary 
2) High residential mobility  
logistical mobility at Newberry 
transition 
3) Large biface preforms 
4) Consumption/exchange west of 
Sierras after ~4500 cal BP 





Obsidian hydration results from the Tule River Indian Reservation, which abuts 
the Western Divide crest on the west (<16 km from the study sites), show long-term use 
of Coso obsidian 3000-700 cal BP (Gilreath and Hildebrandt 1997:169,171) Interestingly, 
these data indicate more gradual changes in supply to the Western Divide than abrupt 
increases and decreases elsewhere. Synthesis of a number of sites on the western slope 
suggest locally occurring CCS may have supplemented imported obsidian in areas below 
6000 ft amsl (McGuire et al. 2012).  
Farther east on the Kern Plateau, basalt characterizes lithic assemblages before 
3500 cal BP and was replaced by obsidian as the dominant toolstone after 3500 cal BP 
(Garfinkel et al. 1980a; Gold 2005; McGuire 1981a; McGuire and Garfinkel 1980a). The 
appearance of high percentages of obsidian in lithic assemblages has been linked to 
Tübatulabal territorial emplacement and maintenance (Gold 2005). Coso obsidian use on 
the Kern Plateau varied after 3500 cal BP, with the greatest use 1300-700 cal BP, later 
than  the maximum production at the quarry itself (Gilreath and Hildebrandt 1997:169-
170).  
Ultimately, whether obsidian found on the Western Divide was procured directly 
or indirectly remains unclear. The movement of the toolstone is much easier to untangle 
than the movement of the people themselves. Obsidian, mostly from the Coso quarries, 
was moving into the area by at least 3000 cal BP, probably as decorticated biface 
preforms, considering the increasing supply reaching the Tule River Indian Reservation 
by this time (Gilreath and Hildebrandt 1997). There may have been a different toolstone 




but this has not yet been confirmed. CCS, for instance, may have fulfilled toolstone needs 
before obsidian trade networks were in place. The consistent appearance of Coso 
obsidian at the Tule River Indian Reservation contrasts with sudden increases on the 
Kern Plateau, hinting at different drivers of obsidian supply and demand in the southern 
Sierra.  
 
Tool Production and Maintenance 
Tools and debitage can be interpreted in light of changes to mobility, site 
occupation length, and range of activities on-site as proxies for intensification or lack 
thereof.  
 
Tool Types. Formal tools require more effort and planning to produce and maintain than 
expedient tools (Andrefsky 2005:31). The most often cited type of formal tool in North 
America is the biface, a form that is commonly associated with high mobility due to its 
maintainability, reliability, conservation of toolstone, and ability to be used as a core 
(Bleed 1986; Kelly 1988; Shott 1986; but see Prasciunas 2007).  
Bifaces progress through a series of stages, and places, on their way from quarry 
to finished product. Andrefsky (2005:188) provides a summary of the characteristics of 
different biface stages (Table 3.3). Moving through these stages, cortex is removed, 
bifaces are shaped, thinned, flattened in cross section, and finally sharpened along the 
edges and possibly hafted. Biface stage combined with distance from quarry points to 




presence of biface workshops near the Coso quarries and finished bifaces of the same 
material dispersed across the Sierra Nevada and California have been interpreted as a 
regional production and exchange system (e.g., Gilreath and Hildebrandt 1997). The 
biface form reduced weight but also maximized portability and probably value (Kuhn 
1994; Prasciunas 2007). Carrying the same amount of unreduced obsidian across the 
Sierra to produce tools elsewhere (sensu Jackson 1988a) suggests a very different set of 
mobility and technological considerations where a higher value was placed on the 
toolstone itself. 
Table 3.3. Biface Stages. 
Biface Stage Name Description 
Stage 1 Blank Large flake off cobble, or spall, possibly with cortex 
Stage 2 Edged Biface A few large scars cross faces, small flakes removed 
from edges 
Stage 3 Thinned Biface Flake scars reach center of faces, cortex gone 
Stage 4 Preform Large flake scars cross farther than center, cross 
section flatter 
Stage 5 Finished Biface Thinnest cross section, small flakes sharpen edges, 
possibly hafted 
Note: adapted from Andrefsky (2005). 
As high quality obsidian was not available within the southern Sierra, its 
availability through trade or direct access structured local lithic technological 
organization and conditioned patterns of formal and expedient tool production and 
maintenance (Andrefsky 1994; Bamforth 1986; Odell 1996). Sedentism or prolonged site 
occupation could initiate recycling of high quality materials into different tool types or 
prompt use of local lower quality raw materials for expedient tasks (sensu Duke and 
Young 2007). High quality obsidian would be reserved for formal tools that could be 




high quality toolstone and consequently may not have needed to conserve raw material to 
such a degree (sensu Eerkens et al. 2008). Instead, they would have considered efficient 
use of toolstone in light of mobility by opting to produce and maintain formal rather than 
expedient tools (Kelly 1988). 
Expedient tools, such as sharp or fortuitously-shaped flakes, take less effort to 
produce than formal tools and are often discarded after use rather than maintained. They 
have been linked to decreasing mobility and sedentism where lithic industries need not be 
so conservative of raw material (Parry and Kelly 1987; Shott 1986). Situations where 
flake tools are maintained by retouch highlight an interested middle ground where 
enough toolstone is available to produce them but valuable enough to be conserved. 
Stockpiling raw material at sites far from quarries (sensu Kuhn 1995) might account for 
this pattern as  could flake tool production from scavenged tools. Both of these are signs 
that a group’s regular mobility pattern prevents them from predictable quarry access. This 
sort of geographic restriction might be expected if groups intensified land use but 
reduced, or held constant, the total area they exploited. More generally, maintenance 
indicates that the cost of procuring additional toolstone exceeds the cost of maintaining 
flake tools. 
The lithic landscape and human mobility choices condition lithic technological 
organization by shaping and limiting options for stone tool manufacture and maintenance 
(Andrefsky 1994; Bamforth 1986; Duke and Young 2007; Odell 1996). The extended 
production trajectory of bifaces emphasizes reliability, task scheduling, and a 




of mobility patterns (Bleed 1986; Kelly 1988; Kuhn 1994; Torrence 1983). In light of the 
southern Sierra lithic landscape, bifaces could fulfill the needs of mobile or stationary 
groups: as part of a mobile toolkit on the one hand and as highly curated and valuable 
toolstone packages on the other.  
The presence of flake tools could also point to divergent technological 
organization patterns set within different mobility strategies in the southern Sierra. Flake 
tools struck from bifacial cores offer highly mobile groups a solution for expedient tasks 
and sedentary groups a way to extract all the value out of existing toolstone (Duke and 
Young 2007; Kelly 1988). Flake tools struck from unshaped cores represent lower effort 
to manufacture for groups whose commitment to place outweighs their need to conserve 
toolstone (Parry and Kelly 1987).  
 
Tool Diversity. The combination of tools and debitage produced by a group within a 
subsistence-settlement system leads to unique lithic assemblages at individual sites. For 
this reason, assemblage composition and tool types have been used by archaeologists as 
indicators of land use and mobility strategies (e.g., Bamforth 1991; Cowan 1999; Kelly 
1988; Kuhn 1994). 
In the most general sense, mobility should theoretically limit technology, 
including the diversity of tool forms, because itinerant groups will want to carry as little 
as possible and use each tool for multiple tasks (Kelly 1988; Shott 1986:19). Conversely, 
sedentism should remove this constraint and allow assemblage diversity to increase. 




decreases, and that as mobility increases so does versatility, a measure of the ability to 
use one tool for multiple tasks (Shott 1986). There is also an indication that increased 
logistical mobility is associated with increased toolkit diversity (Shott 1986:31). 
Assemblages at long-term habitation sites in logistically-oriented systems may also be 
more diverse than in residentially-oriented systems but often look similar to other 
habitation sites occupied during the same season elsewhere (Binford 1980:18). 
Importantly, though, logistical mobility spreads activities across the landscape to 
target specific resources, gain information, or cache materials away from  the primary 
residential base; all of these things serve to increase diversity between individual sites 
within a single logistical system (Binford 1980:12). As a result, tool diversity is stratified 
by site type, which gives the impression of reduced diversity at a single site. Landscape-
scale analyses (usually with surface remains) provide a broader understanding of mobility 
systems that include a number of site types and assemblages to build a comprehensive 
picture of prehistoric behavior (e.g., Pedrick 1983; Thomas 1973; Wickstrom 1993).  
Site formation processes complicate interpretations of archaeological sites (e.g., 
Schiffer 1987). For example, a site can be a cumulative palimpsest (sensu Bailey 2007) 
representing repeated occupations over time at the same place, in effect grouping 
different technological strategies into single assemblages. Combinations of mobility types 
across landscapes at similar temporal scales diversifies the composition of these 
palimpsests (Binford 1980:19).  
Further, technology plays a role in conditioning material needs and tool types. 




to preceding atlatl dart points, allowing hunting weapons to be made on flakes struck 
from amorphous cores. Amorphous core use has also been linked to sedentism (Parry and 
Kelly 1987), making it essential to distinguish between lithic signatures of technology 
and mobility (Railey 2010). Stockpiling raw material at a site revisited over time could 
allow groups to expand their toolkit even while remaining highly mobile (Kuhn 1995). 
Resource intensification in particular may also increase tool diversity as individual tool 
types are developed to perform specific activities (Bettinger et al. 2006; Stevens and 
McElreath 2015:9-10). The energetic benefits of more efficient resource exploitation 
offset the cost of maintaining a larger and more diverse toolkit. 
Ultimately, there are a variety of ways that hunter-gatherer groups can combine 
mobility and technology to cope with local conditions. Tool diversity is only a useful 
avenue of investigation when assemblages are set against informed predictions that 
consider toolstone availability, technological developments, and other factors affecting 
toolstone use and manufacture (Bamforth 1991). 
 
Debitage Signatures. Because discard patterns in different mobility systems concentrate 
tools in specific places, formal tools such as bifaces and informal flake tools may not be 
present at every site. This makes determining behaviors affiliated with stone tool use 
difficult. A solution to this is to look at debitage, which can also reveal trends in lithic 
reduction and maintenance that point to specific associated behaviors. 
Artifact size is one basic characteristic used to generate data about a debitage 




(reduction trajectory), so the dimensions of waste flakes can point to the size of the 
original core. Large pieces of debitage are removed early in the reduction process while 
smaller ones are removed later, depending on the original size of the objective piece 
(Andrefsky 2005). So, consistently small debitage at a site can indicate considerable 
curation of stone tools and perhaps a greater distance from the quarry, with earlier stage 
reduction occurring at other sites closer to the quarry in a group’s overall mobility 
pattern. Of the many metrics used to assess debitage size, weight is one of the most 
popular, simple, and reliable, in part because it is linked to the linear dimensions of flakes 
(Andrefsky 2005:98; Shott 1994:79-80).  
In addition, debitage size has also been used to interpret reduction trajectory 
because it can often reveal the activities performed on-site better than any tools recovered 
(Kooyman 2001:57; Root 2004:65). Of particular importance to this study is 
distinguishing between biface and late core/flake reduction at the assemblage level using 
mass analysis. In general, biface production creates a debitage profile containing 
significantly more small flakes than core-flake reduction (Tomka 1989:145-146). 
Debitage assemblages that are the result of retouch activities on bifaces and other formal 
tools, unsurprisingly, are also limited to small size classes, whereas core-flake debitage is 
spread across more and larger size classes (Baumler and Downum 1989:104). Debitage 
size measurements from biface manufacture display a distinctive exponential distribution, 
while those from core-flake reduction show multiple irregular peaks (Patterson 1990). 
The strength of mass analysis lies in the ability to process an entire assemblage according 




reduction trajectory without resorting to morphological analysis that examines single 
flakes (Larson 2004). Some studies suggest that morphological analysis has its place 
when size alone returns ambiguous results (e.g., Scott 1991). 
Single flakes diagnostic of particular reduction trajectories and specific flaking 
activities can be identified in morphological analysis based on a suite of attributes such as 
presence of cortex, size, ventral curvature, termination types, and platform characteristics 
(Root 2004:72-76). Differentiating between trajectory stages with similar debitage 
signatures is more difficult. This is the case with biface thinning and late stage core 
reduction (Table 3.4). Both types exhibit an absence of cortex, variable size depending on 
core dimensions (although biface thinning flake weights may be smaller), negative flake 
scars from prior removals, and platform preparation (Andrefsky 2005; Root 2004). 
Measures of flake curvature are not particularly useful because the metric decreases 
throughout biface reduction or depends on the shape of the amorphous core (Andrefsky 
1986). Flakes struck from bifaces usually have more acute edge angles than those from 
amorphous cores which are larger in size and translate to larger flakes, but edge angle is 
laborious to measure in large samples (Dibble 1997; Root 2004). Morphological 
differences alone are not enough to distinguish between these debitage types. Further, 
typological debitage analysis is recognized as a subjective process where the reliability of 
both the typology and analyst to produce replicable results has been called into question 




Table 3.4. Comparison of Biface Thinning and Late Stage Core Reduction Debitage. 
Debitage Signature Biface Thinning Late Stage Core Reduction 
Cortex Absent Absent 
Size Variable Variable 
Weight  Small Large 
Flake scars Multiple Present Multiple Possible 
Platform Preparation Present Present 
Platform Angle Acute Steep 
Curvature Decreases nearing completion Depends on core shape 
 
The middle ground between typological and mass analysis combines aspects of 
both methods to identify broad size-based trends in assemblages alongside more detailed 
flake-based attributes (Larson 2004; Root 2004). This approach can be put to good use in 
the southern Sierra Nevada where the lithic landscape and hunter-gatherer mobility 
combine to create ambiguous assemblages. Previous research suggesting an emphasis on 
bifacial technology at study sites provides a baseline for comparison, especially when 
combined with regional trends of biface manufacture and trade (Gilreath and Hildebrandt 
2011; Lloyd et al. 2011; Ramirez et al. 2010). 
 
Study Area. Stone tool production and maintenance trends have been explored to some 
extent in the southern Sierra Nevada. Previous studies note the increase in biface 
production and trade of Coso obsidian and other eastern Sierra sources dating to 3500-
1300 cal BP (Caruso 1980; Garfinkel et al. 1980a; Gilreath and Hildebrandt 1997; 
McGuire 1981a; McGuire and Garfinkel 1980a; Schroth and Yohe 2001; Yohe 
1998).Tool maintenance and toolstone recycling appear to have played a leading role in 




quality obsidian quarries. Assemblages dominated by small retouch and resharpening 
flakes have been identified in the upper reaches of the Kern River drainage and the High 
Sierra (Hamm 2003; Wickstrom 1993). Evidence for scavenging and recycling of 
existing tools is anecdotally recognized in the upper Kern River and Kern Plateau and has 
also emerged in western slope assemblages (Hull 2007:185; Miller 2014). 
Previous studies have focused on obsidian trade networks from east of the Sierra 
as the primary supply line of toolstone to the western slope and beyond (Hull 2007; 
Jackson 1988a; King et al. 2011). Despite this, the identification of scavenging behaviors 
suggests that at least episodic toolstone scarcity may not have been uncommon in the 
southern Sierra. Drivers of local scarcity may have been reduced mobility, territorial 
circumscription, population-resource imbalances or other factors limiting access. 
Alternatively, the introduction of the bow and arrow could have reduced toolstone needs 
so greatly that scavenging discarded larger points and debitage was an attractive option. 
The variety of possible relationships linking technology, land use, and mobility promise 
that lithic assemblages will remain an important component of future archaeology in the 
Sierra Nevada (Hull 2007). 
 
Occupational Intensity 
Signs of occupational intensity appear as changes in artifact density and diversity. 
The geographic distribution of work and domestic tasks is reordered as a group reduces 
residential mobility and increases logistical mobility in an intensified system. Artifact 




1987:54-55). Per the Clarke Effect, short occupations of a residentially mobile group 
represent a narrow selection of possible domestic activities which limits the artifact 
diversity at any one site and creates different tool and debitage profiles between sites. 
Longer occupations, on the other hand, mean that more activities take place in the same 
location which allows for more diverse artifact assemblages to accumulate and ratios of 
tool classes to solidify within a single site. 
Measures of artifact density and tool diversity create assemblages that reflect 
trends in land use. In the southern Sierra Nevada, low density lithic scatters that include 
few tool types, such as bifaces and sharp-edged flake tools, in conjunction with limited 
debitage are interpreted as short-term campsites perhaps related to hunting trips or with 
trade and travel over the Sierra Nevada (Hamm 2003; Morgan 2006; Morgan et al. 2005; 
Stevens 2002, 2005; Wickstrom 1993). This type of site is interpreted in a similar manner 
on both the east and west side of the southern Sierra.  
Sites with denser and more diverse assemblages, usually at lower elevations (but 
not always), are interpreted as longer occupations associated with residential activities. 
These types of sites almost always contain multiple bedrock milling stations, dense lithic 
scatters, and midden soils that reflect longer seasonal occupations related to targeted 
resources (Jackson 1984a; Morgan 2006). Sites of this nature on the eastern Sierra front 
dating to the last few thousand years are linked to pinyon pine nut exploitation and on the 
western slope to the emergence of an acorn economy (Basgall 1987; Garfinkel et al. 
1980a; McGuire 1981a; McGuire and Garfinkel 1980a; Stevens 2002). Even more 




western slope, such as habitation structures and organic remains, where preservation 
conditions are more favorable (Hull 2007; Rosenthal et al. 2007:156-157).The 
combination of artifact density and diversity in this basic site typology suggests a system 
of short term hunting forays versus longer base camp occupations in a settlement system 
with limited residential mobility and higher logistical mobility. 
 
Intensification and Settlement Systems 
 Lithic technological organization in the southern Sierra Nevada is structured by a 
number of environmental factors such as quarry location and raw material type, but also 
by the adaptive choices of prehistoric groups making a living there (Jackson 1988b). The 
majority of toolstone in use, obsidian, was imported from eastern California, likely 
drawing on local and long distance social networks (Gilreath and Hildebrandt 1997; King 
et al. 2011). A survey of the regional literature shows that stone tool production was 
likely staged, with procurement and initial reduction starting near the quarries and 
finishing with careful use and re-use of tools and debitage on the Western Divide.  
Although conditioned by regional trends in obsidian dispersal and use, lithic 
technological organization on the Western Divide was also shaped by local subsistence-
settlement patterns. Non-intensive use of the landscape generated occasional residential 
sites and long-distance task areas reached by logistical parties from farther afield related 
to hunting and exchange. The shift to intensive land use changed the amount of time 
people spent on the Western Divide, resulting in a broader array of activities that left 




regional obsidian exchange may have impacted the amount of toolstone available to the 
Western Divide, which could in turn elevate the degree of raw material conservation and 
the inclusion of local suboptimal toolstone in use.  
 
RESEARCH QUESTIONS, HYPOTHESES AND EXPECTATIONS 
 
Research Questions and Hypotheses 
 This research seeks to elucidate the diachronic trends in intensive land use on the 
Western Divide. It asks the question: Did groups intensify land use on the Western Divide 
over time? Lithics are an almost ubiquitous part of the Sierra Nevada archaeological 
record. Since lithic technology is embedded in prehistoric human-land relationships, they 
should shed light on land use as well as subsistence, mobility, and occupational intensity, 
resulting in a corollary question: How do lithic assemblages at residential sites illustrate 
changing land use over time? 
The shift towards more intensive land use, particularly the appearance of 
residential sites above 6000 ft amsl, occurred elsewhere in the southern Sierra by 1500-
1000 cal BP (Hull 2007; Leftwich 2010; McGuire et al. 2012; Morgan 2006; Stevens 
2002, 2005; Wickstrom 1993). The same process is expected to occur on the Western 
Divide as well (Table 3.5). The change in site type should be visible in the archaeological 
record. A non-intensive pattern will result in sites generated from occasional residential 
use, but more often logistical task areas or camps related to hunting or exchange. As an 




logistical use of the landscape, a transitional step recognized 4500-3000 cal BP (McGuire 
et al. 2012:131). After 3000 cal BP, certain sites may shift to residential nodes within a 
local logistical system in a fully intensive pattern of land use. This last step should occur 
by 1500-1000 cal BP above 6000 ft amsl, in line with other regional interpretations. 
Below 6000 ft amsl intensive land use will occur earlier in time.  
Table 3.5. Site Characteristics for Non-Intensive and Intensive Land Use. 
 Non-Intensive Intensive 





Becomes Residential Site Becomes Short 
Distance Task 
Site 
   Chronology N/A Above 6000 ft amsl: after 
1500-1000 cal BP 
Below 6000 ft amsl: 




Occupational Intensity Low Variable Low 
   Occupation Length Short Long Short 
   Return Interval  Long Short Short 
 
This change in site type recalls Binford’s (1980) continuum between forager and 
collector systems; however, this research does not aim to track the inception of a 
collector economy. I argue that the difference in non-intensified and intensified hunter-
gatherer economies in the southern Sierra Nevada can best be conceptualized by 
considering frequency of land use, following Boserup (1965), rather than the different 
mobility strategies of Binford (1980). 
The predicted characteristics of this basic model are necessarily simplified. If a 
non-intensive pattern persists, the site will continue to be the subject of sporadic 




infrequent, and by a small mobile group. If intensification is present, then larger groups 
will visit more frequently and reside on-site. Occupational intensity will be variable due 
to longer occupations and frequent return intervals but more off-site activity at logistical 
sites within a structured mobility system.  
The transition from task to residential site is the most archaeologically visible 
signifier of intensive land use, but the shift from a sporadically visited task site to one 
more regularly used is just as important. In fact, it is quite possible that a logistical task 
area may be retained as a persistent place as an intensive pattern develops around it with 
residential sites located elsewhere. The main difference, then, between a task site in an 
intensive versus non-intensive system is the frequency of site visitation due to the 
distance from a residential site. In an intensive system a task site would be a shorter 
distance from a residential site and visited more often.  
 
Expectations for Lithic Assemblages 
If land use is distributed per the hypotheses above (Table 3.5), then lithic datasets 
will show specific corresponding changes in raw material profiles, tool production and 
maintenance, and signs of occupational intensity as sites become part of an intensified 




Table 3.6. Intensive and Non-Intensive Lithic Assemblages. 
 Intensification Absent Intensification Present 
Non-obsidian toolstone Common Uncommon 
Tool Count Low High 
Tool Recycling and 
Maintenance 
Uncommon Common 
Flake Tools Uncommon Common 
Flake Tool Invasiveness Lower Higher 
Debitage Size Larger Smaller, but variable 
Artifact Density Larger Higher 
 
Non-intensive. A limited variety of raw materials will be found on-site, reflecting the 
high mobility of groups who could select toolstone on their travels, but also the 
ephemeral nature of site use (sensu Eerkens et al. 2008). High raw material diversity has 
been reported for hunting-focused sites in the High Sierra, while the Kern Plateau shows 
less variety: changing from basalt as a primary toolstone to Coso obsidian around 3500 
cal BP (Gold 2005; Hamm 2003; Wickstrom 1993). The Sierra Nevada was a physical 
boundary to obsidian access which may have prompted groups to use more local CCS 
and other metasedimentary toolstones (e.g., quartzite) found on the western slope 
(McGuire et al. 2012). These factors increase the chance that a variety of different 
toolstones will be worked on-site, but in different proportions (per the Clarke Effect), 
resulting in high raw material diversity at any one site.  
Measures of diversity like Shannon’s H and E (Beals et al. 2000) express these 
trends with single numeric values. These calculations take into account both the number 
of groups and number of individuals in a community and return values that reflects the 
contributions of each species to overall diversity. High values for Shannon’s H, a 




reflect few types or an uneven spread across them. Shannon’s E (Evenness) is a value 
from 0 to 1  that reflects the spread of specimens across types where values nearing zero 
indicate the dominance of few (or single) types and values nearing one indicate the same 
number of specimens in all types.  
Applied to lithic raw materials in a situation of non-intensive land use, the 
diversity index will be higher because more low-cost local raw material types will be 
used; the evenness index will also be higher. This set of predictions has an important 
caveat: diversity and evenness values, as a reflection of raw material types, will decrease 
over long periods of time due to the Clarke Effect, making chronological control 
essential. 
Activities at task sites will be resource-specific, especially given the vertical 
zonation of flora and fauna, so lithic debitage and tool forms may be restricted to those 
activities. If the site is used repeatedly, then tools will accumulate and make up a higher 
percentage of lithics on-site. Tools will be maintained to a lesser degree, and recycling or 
scavenging of toolstone may be evident but relatively uncommon. 
Flake tools will be present, likely on tool fragments or small flakes struck from 
bifacial cores, because raw material needs on-site would have to have been fulfilled by 
what people already carried. Flake tool manufacture would be kept to a minimum, and 
tools not used long enough to require retouch, although they may have had multiple 
working edges instead. All these factors will result in flake tools being a very small 




toolstone conservation is less important. The lithic assemblage at any single site will be 
sparse and artifact density will be generally low. 
 
Intensive. A site can be either a residential node or a regularly visited task site when it is 
part of an intensified system of land use. Residential sites are the location of an array of 
domestic activities, plus the central place for logistical forays. Toolstone diversity and 
evenness indices at both site types are expected to be low and include fewer artifacts 
made of non-obsidian raw material available locally. Task sites will mimic residential 
sites in diversity index values but exhibit potentially higher evenness values because task 
sites are specific to only one behavior. 
Artifact type diversity and evenness values at residential sites will be higher. 
More debitage will be produced due to the variety of activities consistently performed on-
site. More tools will also accumulate, but the amount of debitage will keep evenness 
values relatively low. Logistical sites in an intensified system are similar to those in a 
non-intensive system in that they will show higher tool type diversity and evenness 
values, but differ in that only formal tools will be expected to undergo maintenance and 
recycling on-site. Expedient flake tools will be made but not maintained or recycled here 
because raw material requirements will be known in advance and little effort spent on 
resharpening.  
Flake tools will be much more frequent in residential sites due to their utility in a 
domestic context. With more flakes available in a concentrated area, flake tools will be 




will be present, both signs of continuing raw material conservation as well as extended 
use in a domestic setting. Formal tools will also be retouched and maintained.  
Flake tool attributes at task sites in an intensified system will be somewhat 
different from those at task sites in a non-intensive system. They will still remain a small 
percentage of the site and level assemblage, reflecting raw material budgeting and 
advanced planning, but will be made on a wider variety of flake sizes like those at an 
intensive residential site. Invasiveness will be higher and retouch more common because 
tools and toolstone need to last longer. 
Debitage size at residential sites will be variable but tend to be restricted to the 
smaller size classes as result of toolstone conservation, despite the wider range of 
activities performed on-site. Artifact density will be correspondingly high. Artifact 
density will be lower at task sites, but higher than sites in a non-intensified system. 
Debitage size will be likewise small, but reflect advanced planning of raw material use 




 The working model of settlement patterning in the southern Sierra Nevada 
emphasizes the geographical stratification and temporal progression of residential and 
logistical sites, usually within a framework that contextualizes those changes in terms of 
Binford’s (1980) forager-collector continuum and intensification of specific plant 




archaeological predictions based on the frequency of land use (sensu Boserup 1965) is a 
more useful, and potentially more sensitive, way to conceptualize and model change. I 
use frequency of land use and the costs of toolstone procurement, use, reuse and discard 




CHAPTER 4: MATERIALS AND METHODS 
 
The four study sites are on the Western Divide, a secondary crest of the southern 
Sierra Nevada that separates California’s Central Valley from the Kern River. The sites 
are within biotic communities that change with elevation. Therefore, it is reasonable to 
assume that activities at each site may have targeted a different suite of available 
resources, played separate roles in a larger pattern of land use, and represent a 
hypothetical cross-section of prehistoric land use on the Western Divide. Samples of each 
site’s lithic assemblage were selected to represent the lithic technological organization 
there. New data from obsidian and lithic analyses were combined with existing data from 
previous studies to create a comprehensive dataset for this study. In tandem, the lithic 
analysis and chronological information provide a means for investigating the intensity of 





Prehistoric land use is closely tied to the distribution of resources across the 
landscape, which is in turn dependent upon regional factors of topography and climate in 
the Sierra. The emplacement of the Sierra Nevada batholith resulted in an elevational 
gradient rising steadily from west to east on which floral and faunal communities 




upward in predictable patterns throughout the mountain chain (Figure 4.1, Table 4.1; 
Schoenherr 1992; SNEP 1996). The generally Mediterranean climate of cool, wet winters 
and warm, dry summers combined with this stable topographic profile causes most 
precipitation to occur in the higher elevations (SNEP 1996). Moisture accumulates to 
feed rivers flowing into the Central Valley or becomes groundwater that is discharged as 
springs in places based on bedrock geology; this occurrence was not lost on prehistoric 
inhabitants who appear to have located residential sites according to spring locations 
(Jackson 1988b). Bedrock geology throughout the Sierra Nevada is predominantly 
granitic although other igneous, metavolcanic, and metasedimentary bedrock types also 
exist in limited exposures (Gutierrez et al. 2010).  
The four study sites are, from lowest to highest in elevation: Upper Coffee Camp 
Recreation Area (1800-2000 ft amsl), Hot Springs Station (3700-3800 ft amsl), 
Johnsondale Work Center (4725 ft amsl), and Trout Meadow (6200 ft amsl) (Figure 4.2). 
The first two sites are in the foothills, Johnsondale Work Center is in the lower montane 
forest, and Trout Meadow is near the upper boundary of the montane forest. 
Consequently they represent a sample of sites along a cross section of the Western 
Divide. All the study sites are located on or near a current vegetation ecotone and in close 
proximity to perennial water sources. They are all also currently operated by SQF as 
administrative work centers or recreation facilities, which is the main reason why 











Table 4.1. Contemporary Environment and Use for Study Sites. 
Study Site Elevation 
(ft amsl) 




1800-2000 Upper Sonoran: 
Mixed oaks (Quercus sp.), grey pine 
(Pinus sabiniana), cottonwood 
(Populus fremontii), buckeye (Aesculus 
californica), various 
grasses 
Frequent bedrock outcrops 
Located on Middle Fork Tule River 
USFS day use 
recreation area 
Hot Springs  3700-3800 Foothill Woodland: 
Mixed oaks (Quercus sp.), grey pine 
(Pinus sabiniana), California sycamore 
(Platanus racemosa), willow (Salix 
sp.), manzanita  
(Arctostaphylos sp.), grasses 
Some bedrock outcrops 




Johnsondale  4725 Sierran Mixed Conifer: 
Jeffrey pine (Pinus Jeffrey), incense 
cedar (Calocedrus decurrens), Douglas 
fir (Pseudotsuga menziesii), black oak 
(Quercus kelloggi), manzanita 
(Arctostaphylos sp.), ceanothus 
(Ceanothus sp.), grasses  
Some bedrock outcrops 
Located on South Creek 
Current brushfields are result of  20
th
 






6200 Sierran Mixed Conifer: 
Jeffrey pine (Pinus jeffrey), incense 
cedar (Calocedrus decurrens), Douglas 
fir(Pseudotsuga menziesii), black 
oak(Quercus kelloggi) ,  
manzanita (Arctostaphylo sp.) 
Some bedrock outcrops 











Figure 4.2. Study site locations; red line is Sequoia National Forest Boundary, 
yellow dotted line is Western Divide Crest, and blue lines are Kern and South Fork 





The four study sites share a number of characteristics despite their locations in 
different environmental contexts. Perhaps most pertinent when considering prehistoric 
use is that they all contain visible surface archaeological features, most notably bedrock 
mortars and midden soils (Lloyd et al. 2011; Moskowitz et al. 1998; Ramirez et al. 2010). 
These features suggest that all four of the sites saw long term use or repeated episodes of 
occupation as well as intensive plant processing, though perhaps of varying intensity. 
Each site yielded distinctive archaeological assemblages that were analyzed by Forest 
Service personnel and volunteers or contracted cultural resource management companies 
(Table 4.2). 
The sites contain lithic assemblages marked by a predominance of obsidian 
debitage, bifacial tools, and limited use of non-obsidian raw materials (Table 4.3). 
Obsidian artifacts were used to generate site chronologies via obsidian hydration at all 
study sites except Hot Springs (Table 4.4). These data show that Upper Coffee Camp and 
Johnsondale have been used for at least 4000 years and undergone multiple occupational 
episodes; a similar scenario is envisioned based on projectile point types at Hot Springs. 
Such time depth is promising for the current study because it suggests occupation 





Table 4.2. Summary of Previous Excavations. 









Site Area Prehistoric 
Occupation 




(Lloyd et al. 
2011) 











6 Present / 
Absent 










“residential base within 
logistically mobile (collector) 






Eight 1 m x 2 m 









8 MSs  
23 Present / 
Absent 





4000 BP-contact “multi-component habitation 
site” probably  starting as 
seasonal habitation and 
transitioning to village 





Four 1 m x 1 m 






33 BRM  
1 MS 
2 Present / 
Absent 










with hiatuses of 
400+ years 
“seasonal camp by family 
groups” processing plants on-
site; base camp for hunting 
forays; matches Tübatulabal 
ethnographic fall camp 




12 1 m x 1 m 







2 Present / 
Absent 












performed, but otherwise no 











Table 4.3. Lithic Analyses from Previous Excavations. 




(Lloyd et al. 







n = 1289 
Compared to experimental 
collection; results indicate all 
stages of biface reduction 
(thinning, edging, finishing) 
except initial shaping 
n = 10 
Used for 
scraping/cutting; some 
on biface thinning 
flakes, showing bifaces 
used as cores 
n = 17 
8 projectile points (2 Rose Spring, 
1 Cottonwood triangular, 1 Humboldt, 
1 Malaga Cove bipoint, 2 fragments, 1 
untypable large blade);  
9 late-stage biface fragments (6 broken by 










n = 21,652 
Very little analysis; almost all 
artifacts are interior flakes (i.e. 
no cortex) 
None identified n = 112 
31 projectile points (Pinto, Elko, Sierra 
Concave Base, Rose Spring, and Desert series) 
56 bifaces and biface fragments 
16 unifaces 
8 drills 
1 amorphous core (CCS) 
Johnsondale 
 







n = 2292 
Little cortex; initial 
reduction/shaping performed 
elsewhere; primary focus on 
late-stage biface tool production 
and maintenance; secondary 
focus on flake tool production  
n = 155 
140 with use-wear only 
15 with retouch 
Plant residue analysis 
indicates yucca 
processing 
n = 18 
10 projectile points (1 Elko Corner-notched, 1 
Desert Side-notched, 1 Stanislaus Broad Stem, 
1 untypeable, 6 fragments); one projectile point 
was positive for Bison bison and rabbit, and 
one debitage flake was positive for agave or 
yucca (Puseman et al. 2009) 
8 biface fragments (5 Stage 3 or later, 2 Stage 
2, 1 not assigned) 




Table 4.4. Obsidian Analyses from Previous Excavations. 
Study Site XRF OH 
Upper Coffee Camp 
 
(Hughes 2011; Origer 
2011) 
n = 10; 
8 Coso 
1 Saline Ridge 
1 Unknown 
n = 21; rind measurements (µ): 3.6, 4.1/5.5, 4.4, 
4.7, 4.8, 4.8, 5.0, 5.2, 5.4, 5.8, 6.4, 6.6, 6.9, 7.0, 
7.0, 7.0, 7.2, 7.3, 8.2, 8.8, 9.6 
Calibration: Stevens 2005 
Occupation: 4661-655 cal BP or 2695-655 cal BP  
(outliers removed)  
Episodes: 2700-2400 cal BP and 1500-800 cal 
BP 
Hot Springs No analysis No analysis 
Johnsondale 
 
(Origer 2009; Shackley 
2009) 
n = 12 
All Coso 
n = 29; rind measurements (µ): 1.1, 1.7, 2.1, 2.1, 
2.7, 3.1, 3.1, 3.4, 3.6, 3.7, 3.8, 4.0, 4.0, 4.0, 4.1, 
4.6, 4.6, 5.1, 5.2, 5.3, 5.5, 5.9, 6.0, 6.0, 6.0, 6.1, 
6.6, 1.2/8.1, 3.6/9.7 
Calibration: conversion to Napa Valley 
equivalent and adjusted for EHT 
Occupation: 4473-497 cal BP  
Episodes: centered around 3796 cal BP, 2353 cal 
BP, 1383 cal BP, 638 cal BP 
Trout Meadow 
 
(Skinner and Thatcher 
2013) 
n = 30 
28 Coso 
1 Casa Diablo 
1 Unknown 
n =30; rind measurements (µ): 1.3, 1.9, 2.8, 2.8, 
3.0, 3.2, 3.9, 4.2/4.2, 4.6, 4.6, 4.7, 4.8, 4.8, 5.1, 
5.5, 5.8, 6.0, 6.2, 6.5, 6.5, 6.6, 6.7, 6.8, 6.9, 7.1, 
7.1, 7.5, 7.7, 7.8/7.1/1.3 
Calibration: none 
Occupation: Not calculated; hydration rinds of 
1.3-7.8 microns 
Episodes: subsurface artifacts cluster 4.2-6.9 
microns 
 
Upper Coffee Camp. The site is located on the north bank of the Middle Fork Tule River 
at 1800-2000 ft amsl on the western side of the Western Divide. On-site vegetation falls 
into the Foothill belt of the Upper Sonoran biotic zone (Lloyd et al. 2011). Vegetation in 
and around the site is interspersed with large granitic bedrock outcrops.  
All analyzed obsidian samples were sourced to the West Sugarloaf Mountain and 
West Cactus Peak subsources of the Coso volcanic field (Lloyd et al. 2011:74). The 




narrowing to 2695-655 cal BP when outliers are removed (Lloyd et al. 2011:75); two 
periods of intensive use during this period are evident at 2700-2400 cal BP and 1500-800 
cal BP.  
Obsidian dominated the debitage assemblage with smaller contributions by 
volcanics, chert, and trace amounts of quartz, quartzites, schist, and shale (Lloyd et al. 
2011:60-61). Applied Earthworks compared the excavated lithic assemblages to an 
experimental collection of seven flake types representing core-flake and bifacial 
reduction trajectories (Lloyd et al. 2011:28). Their results showed initial reduction and 
shaping was performed elsewhere, as demonstrated by the rare presence of cortex and 
cobble testing, and that most stages of biface reduction occurred on-site with an emphasis 
on late-stage finishing; initial reduction and decortication were not represented (Lloyd et 
al. 2011:61-64). 
Only 10 flake tools were identified during the 2011 analysis, two of which were 
manufactured on biface thinning flakes (Lloyd et al. 2011:58). Biface thinning flakes 
were used as preforms for flake blanks, pointing to the use of bifaces as both cores and 
tools. Of the eight projectile points found, only five could be ascribed to type: two Rose 
Spring, one Cottonwood Triangular, one Humboldt, and one possible Malaga Cove 
bipoint; the other specimens included a barb fragment, a base fragment, and a large blade 
which may have been a repaired remnant of an even larger stemmed point (Lloyd et al. 
2011:52-54). Nine late-stage biface fragments were pieces of discarded finished tools. 
Six of the nine were broken by bipolar reduction, a sign of recycling and a response to 




The episodic nature of site use was likely linked to the regional development of 
balanophagy and the proliferation of milling features on-site. Upper Coffee Camp was 
probably a residential site within a logistically mobile land use pattern (Lloyd et al. 
2011:79). 
 
Hot Springs. The site is located on a flat above Deer Creek and is near natural hot springs 
at approximately 3700-3800 ft amsl on the west side of the Western Divide. Vegetation 
on-site falls into the upper Foothill Woodland zone and vegetation is interspersed with 
small bedrock outcrops (Moskowitz et al. 1998). 
The site was excavated in 1993 by volunteers supervised by SQF archaeologists 
in an effort to determine the nature of the site and identify previous and contemporary 
disturbances. No obsidian analyses have been undertaken for this collection, although it 
has been cataloged and subjected to limited lithic analysis. Obsidian dominated the 
assemblage, followed by quartzite, CCS, and basalt (Moskowitz et al. 1998:25). Limited 
debitage analysis was performed, going only so far as to note that almost all artifacts 
were interior flakes without cortex (Moskowitz et al. 1998:24). This suggests that initial 
reduction and decortication was performed elsewhere. No flake tools were documented 
but a number of formed tools were identified. Thirty-one projectile points were recovered 
and assigned to Pinto, Elko, Sierra Concave Base, Rose Spring and Desert series 
(Moskowitz et al. 1998:19-20). Based on the projectile points alone, a conservative guess 
for site occupation may be 4000 cal BP to contact or earlier. Excavation also turned up 56 




was also recovered (Moskowitz et al. 1998:21-24). Despite the absence of chronological 
data aside from projectile points, the variety and quantity of debitage and tools recovered 
suggests that it was a residential site.  
 
Johnsondale. The site is located on the eastern side of the Western Divide on a bench in 
the Kern Canyon at 4725 ft amsl; a perennial stream originates uphill from the site. The 
site is situated within the Sierran Mixed Conifer vegetation belt, although present 
vegetation conditions have been influenced by wildfire activity (Ramirez et al. 2010).  
The results of obsidian hydration (n = 26) suggest site use spanned nearly 4000 
years, from 4473-497 cal BP, with four periods of intensive occupation interspersed with 
hiatuses of over 400 years (Ramirez et al. 2010:64, 72). Sourcing analysis indicates that 
all obsidian originated at the Coso quarries (Shackley 2009). 
Obsidian was the primary toolstone, although some CCS, quartz, basalt, 
metavolcanics, and quartzite were present in the assemblage in much smaller quantities 
(Ramirez et al. 2010:52). Small interior flakes dominated the debitage assemblage, 
suggesting the raw material entered the site as preforms or finished tools and was further 
reduced during late-stage bifacial tool production and maintenance (Ramirez et al. 
2010:53, 73). The production of expedient flake tools may have been a secondary 
activity; the 2009 excavation recovered 58 specimens (Ramirez et al. 2010:73). A number 
of flake tools exhibited retouch as well as use-wear. Protein residue analysis indicated 





All of the bifaces (n=8) found on-site were fragments; five were likely Stage 3 or 
later and two appeared to be Stage 2 (sensu Andrefsky 2005). Of the 10 projectile points 
recovered, only four were complete enough to be tentatively typed: one Elko Corner-
notched , one Desert Side-notched , one Stanislaus Broad Stem, and one with mixed 
characteristics suggesting Elko Corner-notched , Rose Spring Corner-notched , or Diablo 
Canyon Corner-notched  (all types sensu Justice 2002). Interestingly, the point typed as a 
Stanislaus Broad Stem returned a protein residue result of rabbit and Bison bison (this 
result is highly questionable), suggesting a possible northeastern California or Great 
Basin connection (Ramirez et al. 2010:55-56). Protein analyses were also run on the soil 
surrounding the lithic samples with negative results, decreasing the likelihood that the 
positive results were due to sample contamination (Puseman et al. 2009). 
The high quantity of flake tools and lower numbers of formed tools suggests that 
the site was a seasonal (or longer) habitation where toolstone was imported, probably as 
preforms or blanks. The presence of finished but fragmented bifaces also suggests use as 
a base camp for hunting forays. Overall, the assemblage suggests a seasonal use site for 
procuring plant products and game fitting the model of a Tübatulabal fall camp (Ramirez 
et al. 2010:73-74). 
 
Trout Meadow. This site is the highest of the sampled sites, located at an elevation of 
6200 ft amsl on the east side of the Western Divide on a mid-elevation plateau containing 
a spring-fed wet meadow. It is located on the upper boundary of the Sierran Mixed 




The site was excavated in 2013 and 2014 by Forest Service volunteers and 
cultural resources personnel for a Passport in Time (PIT) project. No synthetic report was 
generated for the set of excavations. The collection was not catalogued or analyzed, 
although 30 samples were submitted for preliminary obsidian analyses (Skinner and 
Thatcher 2013). The majority of the obsidian samples (n=28) were sourced to the 
Sugarloaf Mountain and West Sugarloaf subsources of the Coso quarries, while one 
artifact was sourced to Casa Diablo (Sawmill Ridge) and another to an unknown source 
in the China Lake vicinity. While no calendar dates were calculated for the hydration 
results, some trends are visible from the rim measurements alone. Results from surface 
finds include rinds measuring 1.3-7.8 microns, indicating site use over a long period. 
Subsurface artifacts clustered at 4.2-6.9 microns with only one artifact showing a smaller 
rim (2.8 microns). These data indicate a lengthy site occupation, or episodic occupation, 
followed by a hiatus and then sporadic use, the opposite of the pattern seen at the other 
study sites.  
The location of the site in conjunction with the presence of milling features and 
lithics arguably suggests the site was used as a logistical task site, seasonal camp, and 




 The goal of this study is to reconstruct changing patterns of land use using lithic 




of information for the current study consider data generated by lithic technological 
analysis, x-ray fluorescence (XRF) sourcing, and obsidian hydration (OH). Lithic 
technological analysis isolates characteristics of the flaked stone assemblage that can be 
linked to patterns of settlement, subsistence, and social organization. XRF sourcing and 
OH work in tandem to assign a geographical origin and a temporal span to obsidian 
samples. Combined, these three lines of data should be able to track the development of 
changes in land use and the intensity of lithic technological organization over time and 
space on the Western Divide.  
 I collected all the existing data for the four study sites and secured access to the 
collections from SQF. Lithic analysis was performed on selected unit assemblages. 
Obsidian samples were selected for sourcing and hydration analyses once all lithic 
metrics were generated. I performed the sourcing analyses myself using p-XRF, after 
which I sent the samples to Origer’s Obsidian Lab (OOL) for OH.  
 
Collections and Records 
 Collections, site records, and other ancillary data were made available by Linn 
Gassaway, Zone Archaeologist for the Hume Lake and Western Divide Ranger Districts 
of SQF. Limited destructive analysis was authorized by a Special Use Permit issued by 
SQF. Previous lithic analysis data for Upper Coffee Camp and Hot Springs Station were 
provided by SQF; data for Johnsondale Work Center were generously shared by SWCA’s 




aside from limited XRF and OH analyses, the results of which were made available by 
Linn Gassaway. 
 
Unit Selection and Sampling 
 I selected either one or two test units (TUs) for lithic analysis from each site based 
on the amount of existing data from each site. Hot Springs Station and Trout Meadow 
required a greater amount of original lithic analysis because they had never before been 
analyzed in detail. Two TUs from different areas in each site were selected to best 
capture lithic activities in different portions of the site. At Hot Springs Station I selected 
TU 2, adjacent to a cluster of bedrock milling features on a flat above Deer Creek, and 
TU 7, farther away from bedrock milling features (Figure 4.4). At Trout Meadow I 
selected TU 4, on an open flat close to the wet meadow, and TU 6, adjacent to a bedrock 
outcrop with milling features north of the meadow (Figure 4.6).  
 I selected a single TU from each site with previous lithic analysis to compare with 
the established results of the report and the new analyses from the other sites. Selection 
was guided by which TUs contained the most existing obsidian data, reducing the amount 
and cost of analyses I would need to perform, and by the location of the TU within the 
site. At Upper Coffee Camp I selected TU 2, within the central midden deposit (Figure 
4.3). At Johnsondale Work Center I selected TU 4, near a surface artifact scatter (Figure 
























Lithic Technological Analysis 
I adapted Andrefsky’s (2005:76-82) typology for categorizing lithic assemblages, 
starting with a determination of whether the artifact was a formal tool, flake tool, or 
debitage based on the presence or absence of use-wear and intentional shaping. Only 
flaked stone was included in the technological analysis. This eliminated visibly 
unmodified stone artifacts such as pebbles or tabular chunks of stone that had been 
collected. 
 
Formal Tools. Tools are generally subdivided into bifaces and non-bifaces; the latter 
category includes flake tools. Bifacial tools are worked on both ventral and dorsal sides, 
meeting at a single edge (Andrefsky 2005:77). The biface category is further subdivided 
into multiple types, although for the purposes of this investigation those subdivisions are 
based on the biface stage classification presented by Andrefsky (see Table 3.3; 
2005:188). His biface stages are combined attributes from previous studies (Callahan 
1979; Whittaker 1994) that can be used on both complete and fragmentary bifaces. For 
instance, the weight to thickness ratio is not feasible for fragmented bifaces where the 
midsection is missing, but the edge angle and qualitative flake scar characteristics can be 
applied to edge fragments. The presence of retouch and use-wear on any broken margins 
was also noted.  
 
Flake Tools. Flake tools are usually flakes that show signs of expedient use but remain 




exploited, such as a sharp distal termination for cutting or a steep platform angle for 
scraping. Signs of use include very small but still macroscopic chipping and flaking along 
utilized margins, as well as more visible intentional retouch flakes (Andrefsky 2005:79). 
Flake tool use-wear and retouch on complete and fragmentary flakes were recorded using 
Clarkson’s (2002) Invasiveness Index. This index divides dorsal and ventral surfaces into 
eight sections and assigns a numeric value to each based on the intrusiveness of negative 
flake scars toward the interior. Dorsal and ventral values are summed and divided by 16 
to yield a single number; high values reflect more invasive use-wear, or retouch.  
Formal tool fragments were also assigned to the flake tool category when the 
artifact appeared to have been broken and then repurposed by creating a new working 
edge or transformed into another tool type. In this way they are more similar to the 
exploitation of fortuitous flake characteristics than the result of formal shaping. 
 
Debitage. Debitage is lithic reduction waste that does not show any signs of use or 
shaping. It is divided into flake and non-flake categories. The flake category includes 
debitage that retains distinct dorsal and ventral faces (Andrefsky 2005:82). It is further 
subdivided into complete specimens, which have both a striking platform and distal edge, 
and incomplete specimens, which lack either striking platform (distal fragment), distal 
edge (proximal fragment), or both (medial fragment). Non-flake debitage, or "shatter", 
does not have recognizable dorsal and ventral surfaces, and is usually blocky and angular 




Categories for the debitage analysis were chosen specifically with a combination 
of mass and typological analyses in mind. Mass analysis based on debitage size and 
weight is a useful method for analyzing large assemblages, but including attributes from 
technological analysis provides the most holistic picture of a debitage assemblage (Root 
2004). Speed and ease of application were also considered as strengths of this method, 
given that I analyzed a 100  percent sample of each unit (save recording debitage 
maximum length, which was performed on a sample of obsidian debitage from each unit) 
(Larson 2004). I selected six attributes for debitage analysis: weight, maximum length, 
raw material, striking platform type, presence of cortex, presence of dorsal scars; an 
optional comments category contained qualitative characteristics such as distinctive 
shape or raw material color.  
I selected weight rather than size as the primary attribute to separate the debitage 
assemblage because it could potentially provide new useful data where previous studies 
had already established the generally small artifact dimensions and the strong possibility 
for scavenging and recycling of toolstone. Weight decreases as reduction progresses and 
is recognized as extremely reliable in differentiating between the products of different 
reduction stages (Andrefsky 2005:98). However, I collected maximum length data 
(measured in millimeters) on a sample of obsidian flakes from each TU to support the 
weight data and provide comparative data for future regional studies. Linear dimensions, 
especially maximum length, can be used to hypothesize reduction trajectory (Tomka 
1989 and Shott 1994 provide a discussion of several methods). I selected 30 complete 




that the full range of flake sizes were included. I established the relative percentages of 
flakes in each weight category and applied that percentage to the target sample of 30 
flakes per level. For example, if 90 percent of the flakes in a level were in the ≤.1 g 
category, then 27 of the 30 flakes in the measured sample were of that weight; the 
measurements of the remaining three flakes represent the larger weight classes. The 
maximum length from the distal to proximal end was measured with Mitutovo Absolute 
Digimatic digital calipers to the nearest hundredth of a millimeter. 
Raw material determination was based on macroscopic examination resulting in 
assignment to set categories including obsidian, CCS, FGV, quartz, and quartzite. Visual 
characteristics such as distinctive color and texture were recorded for obsidian and CCS 
and clear versus cloudy for quartz. 
Striking platform characteristics indicate preparation of the surface to improve 
knapping results. These were coded as flat, cortical, complex, or abraded (sensu 
Andrefsky 2005). Complex platforms with multiple small flake scars or abraded 
platforms increased surface area to provide a wider platform for final stages of 
manufacture where a great deal of time had already been invested in shaping the 
objective piece (Andrefsky 2005:96-98). Flat striking platforms usually suggest reduction 
of a non-bifacial core (Andrefsky 2005:95). Cortical platforms indicate raw material 
testing or initial reduction of a raw material package (Andrefsky 2005:94-95). 
The presence of cortex was coded 0-3 by dorsal coverage (Andrefsky 2005). Dorsal scars 
were noted by presence or absence. Weight was recorded in grams using a Fast Weight 




except for those less than one-tenth of a gram; all flakes of this weight class were counted 
per level and then weighed together. Striking platform type, presence of cortex, and 
presence of dorsal scars were not recorded for artifacts weighing less than one-tenth of a 
gram due to visibility limitations.  
 
Obsidian Sampling Methodology 
 The goal of obsidian sampling was to create a pool of results for each unit that 
could provide data for chronological control and source identification. Three or more 
specimens per level would generate at least 30 specimens per unit, a minimum amount 
for most statistical analyses requiring a normal distribution (Drennan 2010:106). 
Specimens were selected from different weight classes and artifact types to provide the 
best representative sample of the level and unit. Obsidian artifacts with different 
macroscopic characteristics were also chosen to maximize the chance of documenting the 
use of multiple sources. Prospective obsidian samples were identified during initial lithic 
analysis and then selected afterwards according to the factors listed above. A total of 210 
obsidian artifacts comprise this study’s dataset (Table 4.5). This included previously 
assayed samples with paired XRF/OH data, previously assayed samples with paired data 
XRF/OH data where an additional OH cut was added 2015-2016, previously assayed 
samples with unpaired XRF or OH data where the other analysis was performed in 2015-





































































Upper Coffee Camp TU 2 5 31 36 16 13/16 15 31 
Hot Springs  
TU 2 0 35 
78 
0 29/41 37 
69 
TU 7 0 43 0 39/40 32 
Johnsondale TU 4 2 33 35 13 19/21 19 32 
Trout Meadow 
TU 4 6 25 
61 
7 20/21 20 
50 
TU 6 0 30 0 25/26 23 
 
Obsidian Hydration Dating 
OH functions on the premise that obsidian surfaces adsorb water at a set rate once 
exposed depending on factors such as intrinsic water content and ambient temperature, or 
Effective Hydration Temperature (EHT). Absorbed water creates a hydration rind on the 
exposed surface which is measured using optical microscopy and converted to calendar 
years using a hydration rate generated by obsidian-radiocarbon comparison (Rogers 
2010) or temporally diagnostic projectile points (Stevens 2005). Geochemically distinct 
obsidians adsorb water at different rates and thus have unique hydration equations. 
Effective hydration equations also include the EHT as a way to control for the effect of 
temperature on the hydration process (e.g., King 2004; Stevens 2005). Therefore, the 
source of the obsidian artifact must be known to extract chronological information from 
OH data. OH was chosen as the method for this study due to the presence of obsidian in 




comparison. Cost was also a deciding factor because a large number of samples were 
required for chronological control of six units spread across four study sites.  
Of the 210 total obsidian samples in the study: 148 geochemically sourced 
samples were selected for OH analysis in 2016, and 12 artifacts were flagged for double 
cuts to investigate recycling or scavenging of toolstone. This resulted in 160 requested 
cuts. Each artifact was individually bagged in a 2-inch by 3-inch plastic bag unless it was 
already bagged separately in which case the original packaging was retained. A paper tag 
was prepared for each artifact and included site number (trinomial and/or Forest Service 
site number), excavation unit, level, catalog number, a brief description of the artifact, 
and visual/written directions on where to make the cut(s). Original bag tags were retained 
when present and a new bag tag was added for the sake of uniformity. Samples were sent 
to OOL for analysis along with paper and electronic inventories containing the 
provenience information.  
 OOL ultimately completed 165 cuts on 145 artifacts. These efforts generated 144 
new hydration rind measurements for the 2015-2016 samples. Previous OH analyses 
contributed 36 previous rind measurements, yielding a total OH dataset of 180 rind 
measurements. 
 Rind measurements were converted to calendar years before present (cal BP) 
using Stevens’ (2005) calculation for EHT and generalized hydration rate for Coso 
obsidian (i.e., calibration was not specific to subsource). The elevation (in meters) of 
each study site was used in a regression equation generated from temperature data on the 




Stevens 2005:191-192). Stevens’ (2005) hydration equation for the Coso Volcanic Field 
was used to generate a hydration constant for each study site and cal BP dates for each 
measured rind in the study. For instance, to convert a rind measurement of three microns 
from an obsidian sample from Upper Coffee Camp, I first calculated the EHT for the site 
based on Stevens’(2005) regression formula for the Western Sierra (Table 4.6). The EHT 
was converted to degrees Kelvin and used the Coso hydration equation to yield a 
hydration constant (the value inside the parentheses) for the site (Table 4.7). The 
hydration rind value was squared and then divided by Upper Coffee Camp’s hydration 
constant to arrive at the number of calendar years since the surface of the artifact was 
exposed. 
Table 4.6. Stevens’ (2005) Equations and Site-Specific Results for Study Sites. 
Western Sierra Air Temp. Data Coso Volcanic Field Hydration Equation 
y = -0.0053x + 20.942 x
2




) = t 
y = EHT (°C)  
x = elevation (m) 
 
x = hydration rind in microns  
e = base of natural logarithms (2.718) 
T = temperature (K); EHT 
t = time (thousands of years) 
 
Table 4.7. EHT and Coso Hydration Constants for Study Sites. 
Study Site Elevation (m) EHT (°C) Hydration 
Constant 
Upper Coffee Camp 585 17.8 18.96 
Hot Springs 1146 14.9 13.92 
Johnsondale 1440 13.3 11.71 
Trout Meadow 1890 10.9 9.00 
 
Rind measurements from previous analyses (Origer 2009, 2011; Skinner and 




chronological comparisons across sites. Despite the ease with which calendar years are 
calculated from rind measurements, it is important to keep in mind the problematic nature 
of the process. A number of factors influence hydration rate, not all of which can be 
controlled or accounted for when converting rind measurements into calendar years 
(Rogers 2010).  
In addition, despite the analytical benefits of generating a calibrated date that 
corresponds to calendar years before present (cal years BP), it is important to note the 
error involved in both the initial rind measurement and the calculation of cal years BP 
from OH measurements. First, the rind measurement used in the calibration equation is 
an average of multiple rind measurements, meaning they are typically reported alongside 
the standard deviation of these measurements. Second, Stevens (2005) uses a regression 
equation that relies on mean hydration rind measurements (with no standard deviation), 
EHT, and hydration constant estimates, all of which contain additional error. Therefore, 
the results of conversion to cal years BP in this study are presented with more precision 
than they actually entail because no error is reported in the conversion. To make this 
clear, standard deviations for rind measurements in this study range from a minimum of 
zero to a maximum of .2 microns. When these data are entered into Stevens’ (2005) 
regression equation, errors range from less than a year to 28 years (Table 4.8). 
Importantly, this error estimate does not take into account other sources of error that 
might be associated with EHT or the rate at which Coso obsidian hydrates, meaning cal 




Table 4.8. Error Associated with Rind Measurements. 












Upper Coffee Camp 0 0 0.12 7.6 
Hot Springs 0.05 0.2 0.17 20.8 
Johnsondale 0 0 0.15 19.2 
Trout Meadow 0 0 0.16 28.4 
 
X-ray Fluorescence Spectrometry 
I used XRF to determine the geochemical sources of the obsidian and OH for 
chronological control. In XRF, x-rays excite atoms within the sample and prompt 
electrons to absorb the extra energy (Potts and Webb 1992). The electrons re-emit this 
energy as x-rays in element-specific amounts when the primary x-ray source is switched 
off. The XRF instrument analyzes the elemental x-ray signatures and is able to pinpoint 
the composition of the sample. XRF instruments can detect most elements between Zinc 
(Z) and Sodium (Na), which captures the majority of elements common to rocks and of 
interest to archaeologists seeking to match artifacts with parent outcrops (Potts and Webb 
1992:251-253). The method has been widely used in California and the Great Basin to 
source lithic raw materials and to address questions of mobility, exchange, and social 
complexity (e.g., Eerkens and Spurling 2008; Eerkens et al. 2008; Jones et al. 2003; 
Newlander 2012).  
I performed the XRF sourcing analysis using an Innov-X Olympus DP-6000 
model portable XRF (p-XRF) unit and laptop running the companion Innov-X Delta 
Advanced PC Software. The p-XRF unit is owned by the University of Nevada, Reno, 




session, individual samples were subjected to two 60-second beams with the unit set to 
Geochem mode. This setting returned concentrations of elements from Magnesium (Mg) 
to Uranium (U). Six samples from Hot Springs Station were selected for p-XRF analysis 
only based on the unique appearance of the obsidian or the presence of cortex. Previously 
assayed specimens from Johnsondale and Trout Meadow analyses were also subjected to 
p-XRF analyses to be used as control samples. 
In most cases source determinations are made when new XRF results are 
compared to assayed samples from known quarry sources in reference collections. This 
was not possible for the current study because 2015-2016 was the inaugural year for 
UNR’s p-XRF equipment and no local reference collection had been assembled. 
Therefore, the previously assayed obsidian samples from Johnsondale (n=14) and Trout 
Meadow (n=30) served as a reference collection (Shackley 2009; Skinner and Thatcher 
2013). These samples provided comparative data on the obsidian sources which were 
most likely to encompass the new specimens as well: West Sugarloaf, West Cactus Peak, 
and Sugarloaf Mountain subsources from the Coso quarries; Casa Diablo; and an 
unknown but recognizable source from the Trout Meadow obsidian samples referred to as 
“China Lake Unknown A” (Skinner and Thatcher 2013). In addition, David Harvey 
generously provided reference data from UNR’s p-XRF equipment for the Fish Springs 
obsidian source.  
All percentage values generated by the p-XRF unit were converted to parts per 
million (ppm) notation. As the only available reference collection, the previously assayed 




included. Values for Rubidium (Rb) and Zirconium (Zr) were extracted and plotted on x 
and y axes for each specimen (Figure 4.7). Rb and Zr are trace elements that have been 
frequently used for distinguishing between obsidian sources, although more sensitive 
techniques can provide finer differentiation between subsources (Ericson and Glascock 
2004:782).  
Additional elements can also be used for finer differentiation of obsidian sources 
or in regions where multiple trace elements are required to identify sources. For instance, 
Panich (2016) used Rb, Zr, and Strontium (Sr) to differentiate between obsidians from 
the Coast Range of California. For this study, the combination of Rb and Zr alone were 
adequate for the visual separation of obsidian sources from eastern California when data 
was configured in a biplot (Figure 4.8). I calculated accuracy envelopes for each 
geochemical source with multiple reference samples that represent the chemical 
variability; each envelope is two standard deviations. XRF results that fall within these 
envelopes were assigned to those sources, according to standard industry practice. XRF 
results that fell outside the envelopes were either not assigned to an obsidian source or 
assigned to the source with the closest envelope if they fell within the variability 
represented by the reference samples.  
Of the 210 total obsidian samples in the study, 13 had existing paired XRF data. I 
performed new XRF analysis on 197 samples, including new 2015-2016 samples and 





Figure 4.7. Reference collection of previously assayed obsidian samples from Trout 
Meadow and Johnsondale; ovals represent two standard deviations. 
 
 
Figure 4.8. Example of XRF results for Upper Coffee Camp with reference samples; 
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CHAPTER 5: RESULTS 
 
This chapter presents the results of obsidian and lithic analyses for each study site 
and excavation unit. Each TU’s results follow the same layout: a summary of the 
obsidian analyses, the scale of lithic analysis based on the presence or absence of 
chronological control, and finally the data generated by lithic analyses.  
 
UPPER COFFEE CAMP TU 2 
 
Of the 36 artifacts selected for XRF, 30 were sourced to the Coso quarries (n=27 
West Sugarloaf; n=2 West Cactus Peak; n=1 Sugarloaf Mountain). Two artifacts made on 
the China Lake Unknown obsidian and four artifacts that did not match any obsidian 
reference samples were omitted from the OH analysis. OH analysis on the 30 sourced 
samples returned a total of 30 measured rinds (range 4.8-9.6µ,  = 6.38µ, σ= 1.3µ); four 
artifacts were double-cut and four artifacts were too weathered for a rind measurement. 
All four double-cut artifacts yielded different rind measurements. All rind measurements 
were converted to cal BP using Stevens’ (2005) calculations. The relationship between 
age and depth is not significant (r = .321; p = .110; Y = -83.33X + 2729). Therefore, lithic 
analysis proceeds by unit rather than by level due to the lack of depositional integrity. 
All rind measurements (n = 30; Figure 5.1) were used to tabulate the number of 
rinds per southern Sierra cultural phase (Figure 5.2).The OH results peak abruptly in the 




An abrupt drop-off is evident during the Sawtooth (650-1350 cal BP) and little to no 
activity in the Chimney (650 cal BP-contact). However, when the cultural phases are 
subdivided into roughly 500-year intervals, it becomes clear that OH peak occurs around 
the Canebrake/Sawtooth transition (Figure 5.3).Upper Coffee Camp TU 2 consequently 
represents occupation mainly 2000-1000 cal BP, but clearly entails earlier occupations as 
well. 
Various types of data were generated from the lithic assemblages. These data are 
presented according to the order in which they were discussed in reference to hypotheses 
and expectations: raw material diversity, tool frequency, flake tool metrics (i.e., percent 
of assemblage, average size, and invasiveness), biface stages, evidence for recycling and 
maintenance, debitage size and other attributes (i.e., platform type, presence of dorsal 
scars, and presence of cortex). The presentation of results for the other TUs follows this 
basic outline.  
 






















Figure 5.2. Upper Coffee Camp TU 2 OH results by southern Sierra cultural phase. 
 
 
Figure 5.3. Upper Coffee Camp TU 2 OH results by 500 year interval. 
Raw material diversity (Shannon's H; Beals et al. 2000) is .44, indicating that 
artifacts are not distributed evenly between toolstone types. An evenness value 
(Shannon’s E) of .32 reveals that most artifacts fall into a single raw material category. 
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sourced samples positively identified as Coso obsidian. FGV, CCS, and quartz appear in 
small quantities. 
Table 5.1. Upper Coffee Camp TU 2 Lithic Raw Materials. 
Raw Material Obsidian CCS Quartz FGV 
Percentage 89% 2% 2% 7% 
n 577 16 11 42 
 
Debitage dominates the assemblage (Table 5.2). Importantly, flake tools 
outnumber formal tools by nearly four-to-one and make up approximately 4% of the total 
unit assemblage. The average weight of a flake tool is 3.4g, which is quite high due to a 
single FGV flake with use-wear and retouch weighing 60.8g. Without this single 
anomalously large specimen, the average weight for a flake tool is approximately 1g. The 
average invasiveness value is .16. 
Table 5.2. Upper Coffee Camp TU 2 Flaked Stone Assemblage Composition. 
Artifact Type Formal Tools Flake Tools Debitage 
Percentage 1% 4% 95% 
n 6 25 615 
 
Of the six formal tools in the unit assemblage, one is an awl and the remaining 
five are bifaces, four of which can be classed as Stage 5 bifaces. Three of the Stage 5 
bifaces are fragments of the proximal or distal ends of formal tools. The only complete 
Stage 5 biface specimen is a projectile point typed as a small dart point, a Malaga Cove 
bipoint (Lloyd et al. 2011:52-53; Figure 5.4) . The remaining formal tool is a biface edge 





Figure 5.4. Stage 5 finished biface, Malaga Cove bipoint. 
 Thirteen of the 25 flake tools show deliberate flake removals along a single edge. 
All four of the obsidian artifacts that were double-cut returned substantially different 
hydration rinds (Table 5.3). Importantly, the double-cut specimens were drawn from both 
debitage and tool categories; the four samples were one biface, two flake tools, and one 
debitage flake with cortex. The presence of substantially different hydration rinds on all 
samples points to a general strategy of toolstone scavenging and recycling. Tool 
maintenance was undoubtedly present, but both formal and flake tools and tool fragments 
could also have been discarded and then picked up and worked at a later date. The value 
of obsidian may have been high enough that it was scavenged in whatever form it could 
be found. Toolstone conservation appears to have been an important element of lithic 
technological organization at Upper Coffee Camp.  
Table 5.3. Upper Coffee Camp TU 2 Double-Cut Obsidian Hydration Results. 
Catalog Number Hydration Rinds (µ) Age (cal BP) 
140-105-5-a 5.5/6.9 1596/2511 
156-108-7-a 7.2/8.3 2735/3634 
160-109-4-a 6.8/8.5 2439/3811 




Debitage is dominated by artifacts weighing less than .1 g (Table 5.4) with an 
average obsidian flake weight of .7 g and standard deviation of 3.65 g. The majority of 
the obsidian debitage subsample measures between 5 and 9.99 mm; average length is 
8.78 mm and the standard deviation is 3.66 mm. For debitage possessing striking 
platforms, the majority exhibits abraded or complex types typical of biface manufacture 
(Table 5.5). Cortical platforms are rare among the debitage component (n = 7), but it is 
worth noting that all artifacts that have them are FGV. Dorsal scars are present on the 
majority of flakes large enough for macroscopic identification (Table 5.6). Cortex is 
nearly absent on debitage in this unit. Of the 11 flakes with identified cortex, only one is 
obsidian; the rest are CCS or FGV. 
Table 5.4. Upper Coffee Camp TU 2 Debitage Size. 
Weight (g) ≤.1 >.1-.4 .5-.9 1-4.9 5-9.9 >10 
Percentage 69% 19% 4% 5% 1% 2% 
n  428 118 26 29 4 10 
Length (mm) 0-4.99 5-9.99 10-14.99 15-19.99 20-24.99 >25 
  Percentage 8% 67% 16% 7% 2% 0% 
  n 17 143 34 14 4 0 
 
Table 5.5. Upper Coffee Camp TU 2 Debitage Striking Platform. 
Platform Type Abraded/Complex Cortical Flat No Platform or >.1 g 
Percentage 19% 1% 2% 78% 
n  118 7 13 477 
 
Table 5.6. Upper Coffee Camp TU 2 Dorsal Scars. 
Dorsal Scars Present Absent n/a (≤.1 g) 
Percentage 39% 5% 56% 





Given the OH data, these results characterize the Canebrake/Sawtooth transition 
ca. 2000-1000 cal BP. Extra-local obsidian is the dominant toolstone by far, although 
other raw materials were tested or reduced, as evidenced by toolstone types such as FGV 
(which retains the most cortex). Artifact type diversity and evenness are both quite low. 
Flake tools make up four percent of the assemblage, usually weigh less than 1 g, and 
show relatively low average invasiveness and little maintenance. Average debitage 
weight is less than 1 g, but variable. The flakes are generally small, with complex 
platforms, indicating biface manufacture, rejuvenation and retouch. Long-term 
scavenging and recycling of toolstone regardless of form was also important. Overall, the 
flaked stone assemblage shows a focus on curated bifacial technology geared towards 
maximizing utility of non-local toolstones. 
 
HOT SPRINGS TU 2 
 
Of the 35 artifacts selected for XRF, 31 were sourced to the Coso quarries (n = 29 
West Sugarloaf; n = 1 West Cactus Peak; n = 1 Sugarloaf Mountain). Three artifacts 
made on the China Lake Unknown obsidian source and one artifact that did not match 
any obsidian reference sample were omitted from the OH analysis. OH analysis on the 31 
sourced samples returned a total of 37 measured rinds (range 1.9-11.2µ,  = 5.04µ, σ = 
2.18µ). Five artifacts were double-cut, one artifact was cut five times, and four artifacts 
were too weathered for a rind measurement. The smallest of the rinds from an artifact 




converted to cal BP using Stevens’ (2005) calculations. The relationship between artifact 
age and depth is not significant (r = .048; p = .811; Y = 16.17X + 1451); analyses 
consequently proceeded as a unit assemblage. 
Most rind measurements cluster between 2.5 and 5.5 microns, with a secondary 
peak between six and seven microns (Figure 5.5). These measurements correspond to the 
Canebrake Phase (1350-3500 cal BP) after building through the Kennedy and Lamont 
Phases (3500-8500+ cal BP) (Figure 5.6). A decrease is evident in the Sawtooth and 
Chimney Phases (1350-150 cal BP ). However, when viewed by 500-year intervals that 
subdivide the cultural phases, the OH results are spread more consistently across time 
(Figure 5.7). A generally bimodal pattern emerges with a break at 2000-2500 cal BP. The 
majority of the OH data (n = 24, 65%) fall after 2000 cal BP, indicating a primarily late 
prehistoric occupation, while some OH data (n = 13, 35%) indicate a presence prior to 
2500 cal BP. 
Raw material diversity (Shannon’s H) is .15, while evenness (Shannon’s E) is 
only .1, showing almost complete dominance of obsidian in the assemblage (Table 5.7). 
Other raw materials comprise very small percentages of the assemblage. 
Table 5.7. Hot Springs TU 2 Lithic Raw Materials. 
Raw Material Obsidian CCS Quartz FGV Quartzite 
Percentage 97% 1% 1% 1% <1% 
n 4758 57 24 48 2 
 
Debitage dominates the assemblage (Table 5.8). Formal tools outnumber flake 
tools, with each tool category making up two and one percent of the assemblage, 




Table 5.8. Hot Springs TU 2 Assemblage Diversity. 
Artifact Type Formal Tools Flake Tools Debitage 
Percentage 2% 1% 97% 




Figure 5.5. Hot Springs TU 2 OH frequency distribution. 
 
 











































Figure 5.7. Hot Springs TU 2 OH results by 500-year interval. 
Four formal tool types are in the Hot Springs TU 2 assemblage: bifaces, 
multidirectional cores, awls, and scrapers. Artifacts were classified as awls when they 
showed multidirectional flaking and, narrowed to a single point. Artifacts were classified 
as scrapers when they showed bifacial shaping of a single edge, usually crescent-shaped. 
Of the 95 formal tools identified, eight are awls, two are scrapers, one is a 
multidirectional core, one is a possible multi-use tool with characteristics of several 
forms, and the rest (n = 83) are biface fragments (Figure 5.8). No complete bifaces are in 
the assemblage but several specimens (n = 5) maintain enough morphological attributes 
to be classified either Desert Side-Notched or Cottonwood series points (sensu Thomas 
1981). These projectile point types are not unexpected given the mainly post-2000 cal BP 
occupation represented by TU 2. Their presence emphasizes the latest prehistoric, or 
protohistoric, occupation of Hot Springs, data that are consistent with hydration rinds of 
less than three microns (~700 cal BP-contact). The majority (n = 72) of formal tools are 
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tentative biface stage: two artifacts possess Edged Biface (Stage 2) characteristics while 
seven artifacts are classed as finished bifaces (Stage 5).  
 Recycling and maintenance is present for both flake and formal tool types. Nearly 
a quarter of the bifaces (n = 22) in this unit show signs of recycling or modification. 
These signs include evidence of intentional breakage, use-wear on a break, and using a 
tool fragment of one type as a template for another. Half of the flake tools (n = 32) show 
retouch or maintenance of an edge. Toolstone conservation is also revealed by the 
double-cut OH samples which may represent scavenging of previously worked obsidian 
(Table 5.9). 
 
Figure 5.8. Hot Springs TU 2 formal tools. 
The debitage assemblage is dominated by artifacts weighing less than .1 g (Table 
5.10) with an average debitage flake weight of .1 g and standard deviation of .23 g. The 
majority of the subsample of obsidian flakes measure 5-9.99 mm; the average length is 
8.79 mm and the standard deviation is 3.65 mm. For debitage with striking platforms, the 














retouch (Table 5.11). Dorsal scars are present on the majority of flakes large enough for 
macroscopic identification (Table 5.12) indicating late stage bifacial or, arguably, interior 
core reduction. Cortex is present on only 11 of the 5000+ artifacts in this unit, eight of 
which are obsidian, two are CCS, and one is quartzite. 
TU 2 appears to date primarily to after 2000 cal BP, although there is also 
evidence of occupation before 2500 cal BP. The flaked stone assemblage is almost all 
obsidian with a fair amount of both formal and flake tools. The debitage is mostly small 
flakes reflecting a focus on bifacial technology with a high degree of curation. In 
comparison to TU 2 from Upper Coffee Camp, this unit exhibits many of the same 
debitage and tool attributes, albeit in greater quantities across the board. 
Table 5.9. Hot Springs TU 2 Double-Cut Obsidian Hydration Results. 
Catalog Number Hydration Rinds (µ) Age (cal BP) 
2-004-003 1.9/2.0 259/287 
2-056 2.5/6.3 449/2850 
2-071-001 2.8/9.0 563/5817 
2-071-002 3.0/6.3/6.6/9.4/11.2 646/2850/3128/6346/9009 
2-110-003 8.2/8.3 4829/4948 
2-129 5.0/5.1 1795/1868 
2-135-003 3.5/3.6 880/931 
 
Table 5.10. Hot Springs TU 2 Debitage Size. 
Weight (g) ≤.1 >.1-.4 .5-.9 1-4.9 5-9.9 >10 
Percentage 87% 10% 2% 1% <1% <1% 
n 4106 463 123 37 1 0 
Length (mm) 0-4.99 5-9.99 10-14.99 15-19.99 20-24.99 >25 
  Percentage 8% 64% 20% 6% 2% 0% 





Table 5.11. Hot Springs TU 2 Striking Platform. 
Platform Type Abraded/Complex Cortical Flat No platform or ≤.1 g 
Percentage 7% <1% <1% 93% 
n 315 2 21 4392 
 
Table 5.12. Hot Springs TU 2 Dorsal Scars. 
Dorsal Scars Present Absent n/a (≤.1 g) 
Percentage 12% 2% 86% 
n 570 84 4076 
 
HOT SPRINGS TU 7 
 
Of the 43 artifacts selected for XRF, 41 were sourced to the Coso quarries (n = 37 
West Sugarloaf; n = 2 West Cactus Peak; n = 2 Sugarloaf Mountain). Three artifacts that 
underwent XRF were omitted from the OH analysis due to them being attributed to 
unknown sources. OH analysis on 39 sourced samples returned a total of 32 measured 
rinds (range 1.8-14.6µ,  = 4.97µ, σ= 2.04µ); one artifact was double-cu, and eight 
artifacts were too weathered for a rind measurement. The double-cut artifact returned two 
slightly different rind measurements, the smaller of which was used in the age/depth plot. 
All rind measurements were converted to cal BP using Stevens’ (2005) calculations. The 
relationship between age and depth is not significant (r = .338; p = .068; Y = 62.20X + 
1188). 
The OH results (all rind measurements, n = 32) peak abruptly between 4.5 and 5.9 
microns (Figure 5.9), corresponding to the Canebrake Phase (1350-3500 cal BP) after no 




5.10). A sharp decrease is evident in the Sawtooth Phase (650-1350 cal BP) followed by 
a similar low level in the Chimney Phase (650-150 cal BP). When the OH results are 
subdivided by 500-year interval the peak still occurs during the middle to late Canebrake 
Phase (Figure 5.11). The results of lithic analysis therefore characterize mainly middle to 
late Canebrake Phase site use (2500-1000 cal BP). 
 
Figure 5.9. Hot Springs TU 7 OH frequency distribution. 
 
 











































Figure 5.11. Hot Springs TU 7 OH results by 500-year interval. 
 Raw material diversity (Shannon’s H) is .18, while evenness (Shannon’s E) is .1, 
showing that obsidian dominates the assemblage (Table 5.13). Other lithic raw materials 
make up less than 4% total of the assemblage. 
Table 5.13 Hot Springs TU 7 Lithic Raw Materials 
Raw Material Obsidian CCS Quartz FGV Quartzite 
Percentage 97% 1% 1% 1% <1% 
n 5953 76 73 34 9 
 
Debitage is the greatest percentage of the assemblage (Table 5.14). Formal tools 
outnumber flake tools slightly, with both tool categories making up roughly one percent 
of the total assemblage each. The average flake tool weight is .9 g and the average 
invasiveness is .17. 
Table 5.14 Hot Springs TU 7 Assemblage Diversity 
Artifact Type Formal Tools Flake Tools Debitage 
Percentage 1% 1% 98% 
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Three formal tool forms are apparent in the Hot Springs TU 7 assemblage: bifaces 
(n = 70), awls (n = 2), multi-use tools (n = 3), and a possible scraper (n=1). No complete 
bifaces are present, but 16 specimens retain enough diagnostic characteristics to assign to 
biface stage. Most of these artifacts (n = 9) are classed as finished bifaces (Stage 5). 
Several artifacts (n = 4) made on flake blanks are edged bifaces (Stage 2). The remaining 
artifacts (n = 3) are preforms (Stage 4).  
 Signs of recycling and maintenance are present in both flake and formal tools 
categories. Nearly 40 percent (n = 29) of the formal tools show modifications that 
indicate recycling or raw material conservation: intentional breakage (possibly bipolar), 
use-wear on a break, and conversion from one tool type into another. Exactly 50 percent 
of the flake tools (n = 37) show intentional retouch or edge maintenance. Evidence of 
toolstone scavenging or recycling is not clear since the single double-cut obsidian sample 
returned hydration rinds differentiated by only one micron. 
 The debitage assemblage is dominated by artifacts weighing less than .1 g (Table 
5.15) with an average flake weight of .1 g and standard deviation of .28 g. The majority 
of flakes measured for length are 5-9.99 mm; the average is 8.03 mm and the standard 
deviation is 3.40 mm. For the debitage that possess striking platforms, the majority 
exhibit abraded or complex varieties (Table 5.16). Dorsal scars are present on the 
majority of flakes large enough for macroscopic identification (Table 5.17). Cortex is 
present on 12 artifacts, only two of which are obsidian; the remaining 10 artifacts are 




 TU 7 at Hot Springs dates primarily to 2500-1000 cal BP. The lithic assemblage 
is comprised almost exclusively of obsidian, with roughly equal amounts of flake tools. 
The debitage is mainly small flakes, representing a focus on bifacial technology with a 
high degree of curation. TU 7 contains fewer formal tools, more flake tools, and dates to 
a slightly earlier time period than TU 2, which reflects a post-2000 cal BP occupation. 
The debitage signatures, however, are quite similar. 
Table 5.15. Hot Springs TU 7 Debitage Size. 
Weight (g) ≤.1 >.1-.4 .5-.9 1-4.9 5-9.9 >10 
Percentage 90% 7% 2% 1% <1% <1% 
n  5421 426 90 52 6 0 
Length (mm) 0-4.99 5-9.99 10-14.99 15-19.99 20-24.99 >25 
  Percentage 12% 68% 15% 3% <1% <1% 
  n  47 262 59 13 2 1 
 
Table 5.16. Hot Springs TU 7 Striking Platform. 
Platform Type Abraded/Complex Cortical Flat No platform or ≤.1 g 
Percentage 5% <1% 1% 94% 
n 274 4 57 5660 
 
Table 5.17. Hot Springs TU 7 Dorsal Scars. 
Dorsal Scars Present Absent n/a (≤.1 g) 
Percentage 9% 2% 89% 
n 541 95 5359 
 
Hot Springs Site Summary 
The two units from Hot Springs Station exhibit similar trends in almost all 
metrics. The TUs represent different portions of the Canebrake Phase: TU 2 dates 
primarily 2000-150 cal BP while TU 7 dates to 2500-1000 cal BP. Obsidian is the 




of cortex suggests obsidian was reduced elsewhere and imported. Other raw material 
types supplemented toolstone needs, but appear in trace quantities. Cortex on non-
obsidian raw materials indicate they may have been reduced on-site.  
 Debitage by far dominates each unit’s flaked stone assemblage. Despite slightly 
different quantities for the two units, formal and flake tools comprised on to two percent 
of each unit assemblage. Several types of formal tools are present, although bifaces are 
the dominant type in both units. All artifacts are biface fragments, although some could 
be tentatively assigned to biface stages. Fragments of finished bifaces (Stage 5) are the 
most common, with a handful of preforms (Stage 4) and edged bifaces (Stage 2). Flake 
tools are slightly heavier in TU 2 by a half gram, but not significantly (Mann-Whitney U 
= 2038.500, z = -1.411; p = .158). Invasiveness index values are very similar between the 
TUs. Fully half of all flake tools in each unit exhibit retouch. 
Average debitage weights for both TUs are .1 g and standard deviations are 
essentially the same. Debitage attributes point to bifacial reduction as the primary 
reduction strategy on-site. The quantity of biface fragments also suggests an emphasis on 
the maintenance of finished tools. The consistent presence of retouch on both formal and 
flake tools, in addition to the results of double-cut samples in both TUs, indicates 
toolstone recycling and re-use.  
 The OH data (in microns) show no significant difference (t = .139, p = .890) 
between the TUs, indicating that both areas were used during roughly the same time 
period(s), although the OH data indicate that TU 2 also represents a post-Canebrake 




estimate occupation intensity of the site as a whole, which peaks during the late 
Canebrake Phase from 2000-1000 cal BP (Figure 5.13). In contrast, there are significant 
differences in debitage weight (t = 2.572, p =.010) and maximum obsidian debitage flake 
length (t = 2.873, p = .004) between the two TUs. Flakes from TU 2 ( = 8.78mm) are 
slightly longer and minutely heavier ( = .113 g) than those from TU 7 ( = 8.03mm, 
.100 g). The differences point to a slight increase in debitage size from TU 7 (2500-1000 
cal BP) to TU 2 (post-2000 cal BP), and feasibly some relaxation of toolstone 
conservation behaviors. The time periods overlap, so it remains unclear exactly when this 
took place. 
 
Figure 5.12. Hot Springs combined OH frequency distribution. 
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JOHNSONDALE TU 4 
 
Of the 32 artifacts selected for XRF, all were sourced to the Coso quarries (n = 31 
West Sugarloaf; n = 1 Sugarloaf Mountain). OH analysis on the 32 sourced samples 
returned a total of 32 measured rinds (range = 2.1-9.7µ,  = 4.62µ, σ= 1.53µ); three 
artifacts were double-cut, and three artifacts were too weathered for a rind measurement. 
Two of three double-cut artifacts yielded different rind measurements; the smaller rinds 
were used for age/depth regression. All rind measurements were converted to cal BP 
using Stevens’ (2005) calculations. The relationship between age and depth is not 
significant (r = .026; p = .895; Y = -8.458X + 1885). 
The OH results (all rind measurements, n = 32; Figure 5.14) cluster in the 
Canebrake Phase (1350-3500 cal BP) after rising slightly in the Lamont Phase (3500-
8500 cal BP) (Figure 5.15). A decrease is evident in the Sawtooth Phase (650-1350 cal 
BP) followed by an even lower quantity in the Chimney Phase (650 cal BP – contact). 
Subdividing the cultural phases yields a similar increase peaking in the late Canebrake 
and into the Sawtooth transition (Figure 5.16) A hiatus is evident 3000-2500 cal BP, 
reminiscent of the OH results at Upper Coffee Camp’s TU 2 which showed a break 2500-
2000 cal BP. The results of lithic analysis at the unit scale will characterize the 





Figure 5.14. Johnsondale TU 4 frequency distribution. 
 
 
Figure 5.15. Johnsondale TU 4 OH results by southern Sierra cultural phase. 
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Raw material diversity (Shannon’s H) is .15, while evenness (Shannon’s E) is .10, 
reflecting the dominance of obsidian (Table 5.18). All 32 of the positively sourced 
obsidian specimens came from the Coso quarries.  
Table 5.18. Johnsondale TU 4 Lithic Raw Materials. 
Raw Material Obsidian CCS Quartz FGV 
Percentage 97% 1% 2% <1% 
n 704 4 12 3 
 
Debitage comprises the majority of the assemblage (Table 5.19). Flake tools 
outnumber formal tools and make up three percent of the assemblage, compared to only 
one percent for the formal tools. The average flake tool weight is .6 g and average 
invasiveness is .15. 
Table 5.19. Johnsondale TU 4 Assemblage Diversity. 
Artifact Type Formal Tools Flake Tools Debitage 
Percentage 1% 3% 96% 
n 6 23 694 
 
Bifaces are the only type of formal tool identified in the assemblage. Four of the 
fragments are finished bifaces (Stage 5), one is a preform (Stage 4), and one cannot be 
typed. Of the six specimens, one is a complete but possibly reworked Sierra Contracting 
Stem projectile point (Justice 2002). The Sierra Contracting Stem type is blanket term 
that for stemmed points found in the central Sierra Nevada from roughly 5000 to1500 cal 
BP; they usually show signs of extensive resharpening and in some cases repurposing for 
other tool types (Justice 2002:276-277).The large date range is in accord with the OH 




Table 5.20. Johnsondale TU 4 Double-Cut Obsidian Hydration Results. 
Catalog Number Hydration Rinds (µ) Age (cal BP) 
170a 3.6/9.7 1106/8033 
240 4.4/4.4 1653/1653 
224 3.6/4.4 1106/1653 
 
Signs of recycling and maintenance are present for both flake and formal tool 
types, although examples are few. Two of the six formal tools display modification: one 
has use-wear along a break, and one shows edge retouch. Six of the 23 flake tools show 
retouch. Toolstone conservation is also shown by the double-cut OH samples (Table 
5.20).  
  The debitage assemblage is dominated by artifacts weighing less than .1 g (Table 
5.21) with an average debitage weight of .1 g and standard deviation of 1.1 g. The 
subsample of flakes measured for length shows a majority in the 5-9.99 mm category; the 
average length is 7.35 mm and the standard deviation is 3.07 mm. For the debitage that 
possess striking platforms, the majority exhibit abraded or complex varieties 
characteristic of bifacial reduction (Table 5.22). Dorsal scars are present on all flakes 
large enough for macroscopic identification suggesting they were removed from worked 
surfaces, probably bifaces (Table 5.23). Cortex is present on two artifacts in this unit, an 
obsidian debitage flake and an FGV cobble test; both also have cortical striking 




Table 5.21. Johnsondale TU 4 Debitage Size. 
Weight (g) ≤.1 >.1-.4 .5-.9 1-4.9 5-9.9 >10 
Percentage 91% 8% 1% 0% <1% <1% 
n 630 56 5 0 1 2 
Length (mm) 0-4.99 5-9.99 10-14.99 15-19.99 20-24.99 >25 
  Percentage 20% 67% 10% 2% <1% <1% 
  n 52 177 27 6 1 1 
 
Table 5.22. Johnsondale TU 4Debitage Striking Platform. 
Platform Type Abraded/Complex Cortical Flat No platform or ≤.1 g 
Percentage 6% <1% <1% 94% 
n 41 2 2 649 
 
Table 5.23. Johnsondale TU 4 Dorsal Scars. 
Dorsal Scars Present Absent n/a (≤.1 g) 
Percentage 10% 0% 90% 
n 67 0 627 
 
TU 4 from Johnsondale represents Canebrake Phase use of the site mainly 2000-
1000 cal BP, a time period in line with peaks in OH data at the other study sites. Coso 
obsidian is the dominant toolstone. The absence of cortex on obsidian indicates it was 
reduced elsewhere and brought to the site. Other raw material types appear rarely, but the 
FGV cobble test suggests an attempt at local toolstone use. 
Debitage dominates the flaked stone assemblage. Bifaces are the only type of 
formal tool and show an emphasis on late-stage reduction and some maintenance. Flake 
tools are more numerous but show few instances of retouch. Most debitage falls into the 
smallest weight category, with an average flake weight of .1 g but a higher standard 
deviation showing at least a few heavier specimens; the standard deviation value may 




overall. In general, the debitage attributes are consistent with all the previous TUs from 
other study sites.  
Unlike Upper Coffee Camp and Hot Springs, debitage attributes point to bifacial 
reduction, but the low quantity of formal tools recovered points to use and discard 
elsewhere. The few instances of observed retouch on both formal and flake tools suggests 
a limited need for maintenance during the use-life of a tool, but the vast majority of 
small, feasibly late-stage flakes indicates that the opposite took place. Perhaps this is an 
instance of maintained, curated tools moving into and out of the site and only the few 
exhausted or otherwise sub-par specimens were discarded. The substantial difference in 
rind measurements for the double-cut samples indicates toolstone re-use did occur on-
site, possibly on some of the previously discarded items, and similar to other study sites.  
 
TROUT MEADOW TU 4 
 
Of the 31 artifacts selected for XRF, 26 were sourced to the Coso quarries (West 
Sugarloaf subsource). Three artifacts that were made on the China Lake Unknown 
obsidian and two artifacts that did not match any obsidian reference samples were 
omitted from OH analysis. OH analysis on the 26 sourced samples returned a total of 27 
measured rinds (range = 2.5-6.5µ,  = 4.65µ, σ= 0.93µ); two artifacts were double-cut, 
and one artifact was too weathered for a rind measurement. All rind measurements were 
converted to cal BP using Stevens’ (2005) calculations. The relationship between age and 




 The OH results (all rind measurements, n = 27; Figure 5.17) cluster in the 
Canebrake Phase (1350-3500 cal BP) after a limited build through the Lamont Phase 
(3500-8500 cal BP) (Figure 5.18). An abrupt drop-off is evident during the Sawtooth 
Phase (650-1350 cal BP) followed by no apparent activity in the Chimney Phase (650 cal 
BP-contact). Subdivision of the cultural phases shows bimodal peaks in the early and late 
Canebrake, marking the periods of greatest activity (Figure 5.19). This double pulse of 
relatively high occupational intensity is similar to Hot Springs TU 2. 
Raw material diversity (Shannon’s H) is .44, while evenness (Shannon’s E) is .32, 
showing the dominance of obsidian (Table 5.24). Twenty-six of 31 specimens were 
sourced to the Coso quarries.  
Table 5.24. Trout Meadow TU 4 Lithic Raw Materials. 
Raw Material Obsidian CCS Quartz FGV 
Percentage 86% <1% <1% 14% 
n 483 2 1 66 
 
Debitage dominates the assemblage (Table 5.25), though a smaller sample size 
pushes them higher than the same values at other sites. Flake tools far outnumber formal 
tools and comprise approximately four percent of the assemblage, compared to only one 
percent for the formal tools. The average flake tool weight is 1.6 g and average 
invasiveness is .15. 
Table 5.25. Trout Meadow TU 4 Assemblage Diversity. 
Artifact Type Formal Tools Flake Tools Debitage 
Percentage 1% 4% 95% 






Figure 5.17. Trout Meadow TU 4 OH frequency distribution. 
 
Figure 5.18. Trout Meadow TU 4 OH results by southern Sierra cultural phase. 
 

















































































Bifaces are the only type of formal tools in the assemblage. All three artifacts are 
fragments of finished bifaces (Stage 5). Retouch is present on several flake tools (n = 4), 
and does not appear on the few formal tools identified. One of the two double-cut OH 
samples reveals a slight difference in hydration rind measurement, suggesting a possibly 
short-term cycle of toolstone reuse on-site (Table 5.26).  
The debitage assemblage is dominated by artifacts weighing less than .1 g (Table 
5.27) with an average flake weight of .2 g and standard deviation of .49 g. The majority 
of flakes in the subsample measured for length are 5-9.99 mm long; the average flake 
length is 7.87 mm and the standard deviation is 3.46 mm. For debitage that possessing 
striking platforms, the majority exhibit abraded or complex varieties characteristic of 
bifacial reduction (Table 5.28). Dorsal scars are present on all flakes large enough for 
macroscopic identification, indicating that the flakes were struck off worked specimens, 
probably bifaces (Table 5.29). Cortex is present on six artifacts, five of which are FGV 
flakes that have cortical platforms.  
TU 4 at Trout Meadow shows bimodal peaks in the OH data, indicating a period 
of relatively intensive use from 1500 to 2000 cal BP within the same timeframe as the 
other study sites, but also a much earlier period of intensive use from 3500 to 3000 cal 
BP, significantly preceding the other study sites. 
Despite the chronological nonconformity, the lithic signatures align quite well 
with the data from the other study sites. Debitage is primarily obsidian, small, with 
striking platform and flake scar characteristics indicating bifacial reduction. Flake tools 




few OH double-cuts do not show a significant difference in age, hinting at perhaps less 
scavenging of toolstone at Trout Meadow, but with such a small sample size this is 
speculation at best.  
Table 5.26. Trout Meadow TU 4 Double-Cut Obsidian Hydration Results. 
Catalog Number Hydration Rinds (microns) Age (cal BP) 
Unit 4 12-20A 4.4/4.6 2150/2350 
Unit 4 20-30A 4.2/4.2 1959/1959 
 
Table 5.27. Trout Meadow TU 4 Debitage Size. 
Weight (g) ≤.1 >.1-.4 .5-.9 1-4.9 5-9.9 >10 
Percentage 79% 13% 5% 3% <1% 0% 
n 365 58 21 15 2 0 
Length (mm) 0-4.99 5-9.99 10-14.99 15-19.99 20-24.99 >25 
  Percentage 21% 58% 18% 2% 0% <1% 
  n 34 96 29 5 0 1 
 
Table 5.28. Trout Meadow TU 4 Debitage Striking Platform. 
Platform Type Abraded/Complex Cortical Flat No platform or ≤.1 g 
Percentage 35% 1% 6% 58% 
n 159 6 29 267 
 
Table 5.29. Trout Meadow TU 4 Dorsal Scars. 
Dorsal Scars Present Absent n/a (≤.1 g) 
Percentage 75% 7% 18% 
n 348 31 82 
 
TROUT MEADOW TU 6 
 
Of the 30 artifacts selected for XRF, 25 were sourced to the Coso quarries (West 




obsidian and two artifacts that did not match any obsidian reference samples were 
omitted from the OH analysis. OH analysis on the 25 sourced samples returned a total of 
23 measured rinds (range 1.2-5.6µ,  = 3.36µ, σ= 1.23µ); one artifact was double-cut, 
and three artifacts were too weathered for a rind measurement. The double-cut artifact, 
Unit 6 60-70A, returned rind measurements of 2.6/2.7; the smaller of the two rinds was 
used for age/depth regression. All rind measurements were converted to cal BP using 
Stevens’ (2005) calculations. The relationship between age and depth is not significant (r 
= .359; p = .101; Y = 134.50X + 1002). 
The OH results (all rind measurements, n = 23; Figure 5.20) cluster in the 
Canebrake Phase (1350-3500 cal BP) and Sawtooth Phase (650-1350 cal BP) (Figure 
5.21). A decrease is evident during the Chimney Phase (650 cal BP-contact). Subdivision 
of the cultural phases reveals consistent use during the Canebrake Phase, building 
through the Canebrake/Sawtooth transition and peaking in the later Sawtooth Phase 
(Figure 5.22). The results of lithic analysis most likely represent a very late prehistoric 
use of site from 1000 cal BP onward, which corresponds roughly to the Sawtooth Phase. 
Raw material diversity (Shannon’s H) is .05, while evenness (Shannon’s E) is .04, 
showing the dominance of obsidian and the presence of only a handful of artifacts made 
on other materials (Table 5.30). Twenty-five of 30 specimens were sourced to the Coso 
quarries.  
Table 5.30. Trout Meadow TU 6 Lithic Raw Materials. 
Raw Material Obsidian CCS Quartz FGV 
Percentage 99% <1% <1% 1% 





Debitage dominates the assemblage (Table 5.31). Flake tools outnumber formal 
tools, although both make up approximately two percent of the assemblage. The average 
flake tool weight is 1.1 g and the average invasiveness is .21. 
Table 5.31. Trout Meadow TU 6 Assemblage Diversity. 
Artifact Type Formal Tools Flake Tools Debitage 
Percentage 2% 2% 96% 
n 13 19 730 
 
Bifaces are the only type of formal tools identified in the assemblage. Three 
artifacts are complete enough to be typed as Desert Side-notched projectile points and 
support a late prehistoric occupational span of 700 cal BP-contact (Justice 2002:384). 
Five fragmentary bifaces are finished bifaces (Stage 5). The five remaining biface 
fragments are too small to determine stage. Two of the fragments appeared to show 
possible reuse: one exhibits possible use-wear on an interior break and the other is a long 
bifacially-worked edge made on a larger biface fragment. Retouch flakes are also present 
on 11 of 19 flake tools. The single double-cut sample shows only a slight difference in 
rind measurement, making the presence of toolstone recycling or scavenging behaviors 






Figure 5.20. Trout Meadow TU 6 OH frequency distribution. 
 
 
Figure 5.21. Trout Meadow TU 6 OH results by southern Sierra cultural phase. 









































































Table 5.32. Trout Meadow TU 6 Double-Cut Obsidian Hydration Results. 
Catalog Number Hydration Rinds (µ) Age (cal BP) 
Unit 6 60-70A 2.6/2.7 751/810 
 
Table 5.33. Trout Meadow TU 6 Debitage Size. 
Weight (g) ≤.1 >.1-.4 .5-.9 1-4.9 5-9.9 >10 
Percentage 93% 5% 1% 1% 0% 0% 
n 676 39 10 5 0 0 
Length (mm) 0-4.99 5-9.99 10-14.99 15-19.99 20-24.99 >25 
  Percentage 21% 70% 7% 1% <1% <1% 
  n 47 157 15 2 1 1 
 
Table 5.34. Trout Meadow TU 6 Striking Platform. 
Platform Type Abraded/Complex Cortical Flat No platform or ≤.1 g 
Percentage 4% 0% <1% 96% 
n 28 0 3 699 
 
Table 5.35. Trout Meadow TU 6 Dorsal Scars. 
Dorsal Scars Present Absent n/a (≤.1 g) 
Percentage 7% 2% 91% 
n 51 14 665 
 
 The debitage assemblage is dominated by artifacts weighing less than .1 g (Table 
5.33) with an average flake weight of .06 g and standard deviation of .16 g. The 
subsample of flakes measured for length contains a majority in the 5-9.99 mm category; 
the average length is 6.89 mm and the standard deviation is 2.90 mm. For the debitage 
that possess striking platforms, most exhibit abraded or complex varieties (Table 5.34). 
Dorsal scars are present on the majority of flakes large enough for macroscopic 




Extralocal obsidian again dominates this TU assemblage, as in all of the other 
TUs. Debitage is small and is the result of bifacial reduction and maintenance. Flake tools 
outnumber formal tools, as in Trout Meadow TU 4 and Johnsondale, but retouch is 
visible. Formal tools show more retouch than at TU 4 and Johnsondale, but since only 
one sample was double-cut, it is difficult to assess is the degree of maintenance or 
scavenging. There does seem to be some adaptive re-use of broken artifacts, bifaces in 
particular, which points to general toolstone conservation behaviors regardless of time 
scale.  
 
Trout Meadow Site Summary 
 The TUs represent different cultural phases and possibly different activity loci, 
with TU 4 dating predominantly to the Canebrake Phase (1350-3500 cal BP) and TU 6 
dating to the post-Canebrake Phase, arguably 1000 cal BP and later. Obsidian is the 
dominant toolstone. The absence of cortex indicates it was reduced elsewhere and 
brought to the site, probably as finished tools. The handful of FGV flakes with cortex 
from TU 4 point to some exploitation of locally-available materials as well.  
Debitage dominates both unit assemblages. Debitage attributes in both TUs point to late-
stage bifacial reduction and maintenance, despite the low quantity of bifaces actually 
present. Bifaces are the only types of formal tools present. The few complete specimens 
and fragments indicate finished tools were brought to the site to be maintained and 
occasionally modified into other tool types, but were also likely used and discarded 




Most debitage falls into the smallest weight category, but the two units show 
different average weights and standard deviations for the debitage component. TU 4 
exhibits a relatively larger average weight and standard deviation of .2 g and .49 g, 
respectively, and TU 6 shows a much smaller average weight and standard deviation of 
.06 g and .16 g. The difference in debitage weight between the TUs is significant (t = 
8.260, p <.001), as is the difference between maximum obsidian debitage flake length (t 
= 3.013, p = .003); the difference in weight is a mere .16 g and in length only .97 mm. If 
TUs 4 and 6 are understood to roughly represent the Canebrake and Sawtooth 
respectively, then debitage size decreases over time. This stands in contrast to the 
increase seen at Hot Springs in TUs 2 (2000 cal BP-contact) and 7 (2500-1000 cal BP). 
This change may reflect increasing toolstone conservation and consequently more 
intensive toolstone use over time.  
Combined OH results for Trout Meadow show continuous use of the site from the 
Lamont onward with an apparent hiatus 3500-4000 cal BP (Figures 5.23 and 5.24). 
Individual TU OH results suggest sequential periods of use for different areas of the site, 
which could account for some of the divergent lithic signatures. Occupation in the late 
Canebrake Phase near TU 4 may have shifted to the vicinity of TU 6 and the BRMs 
during the transition into the late prehistoric. The difference in the spread of OH dates 
between TU 4 and TU 6 is significant (t = 4.014, p = <.001), and supports the idea that 





Figure 5.23. Trout Meadow combined OH frequency distribution. 
 






















































LITHIC ANALYSIS SUMMARY AND SYNTHESIS 
 
 The archaeological deposits at all four study sites are mixed, making intra-unit 
comparisons by excavation level impossible. Mixing is a common challenge faced by 
Sierra Nevada-oriented (and nearly all California) archaeologists, and one that was not 
wholly unexpected. Fortunately, the presence of mixed deposits does not preclude 
comparisons between TU assemblages, which represent different occupation spans and 
are situated in different ecozones. I characterized each unit as representing a specific span 
of time using the OH data correlated with time-sensitive diagnostic projectile point data, 
when available. Flaked stone data per temporal span are presented in Table 5.36.  
Overall, there are many similarities between the unit assemblages in the 
categories of raw material, artifact type, and debitage metrics. Obsidian is the primary 
toolstone in all unit assemblages (Figure 5.25). Of note, however, is the slightly higher 
percentage of non-obsidian toolstone in Upper Coffee Camp TU 2 and Trout Meadow 
TU 4, which is comprised mainly of FGV. At Upper Coffee Camp TU 2, non-obsidian 
debitage makes up 11 percent of the assemblage, while FGV is seven percent. At Trout 
Meadow TU 4, non-obsidian debitage is approximately 15 percent of the assemblages, 
and 14 percent is FGV. More FGV in these assemblages suggests an approximately 10 





Figure 5.25. Raw material summary. 
A second commonality is the decreasing use of CCS with increasing elevation 
across the study sites, similar to the trend highlighted by McGuire et al. (2012). The low-
level but consistent appearance of quartz is also intriguing, given its generally 
undesirable crystalline fracture mechanics. Its presence could represent non-utilitarian 
use at the study sites, since both flaked and unmodified quartz crystal artifacts have been 
documented in a shamanic context dating to the ethnographic and contact periods 
(Fenenga and Riddell 2012; Hopkins et al. 2012). 
The proportions of formal tools, flaked tools, and debitage are also quite similar 
between the TU assemblages (Figure 5.26). Tools of any type comprise four percent or 
less of each total TU assemblage. Flake tools outnumber formal tools everywhere except 
Hot Springs TU 2.Debitage comprises approximately 95-97.5 percent of all unit 
assemblages. In this study, the quantity of debitage increases as a function of assemblage 
size (r = 1; p <.001;Y = 0.974X – 13.38). 
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Table 5.36. Results Summary for All TU Assemblages. 
 Upper Coffee 
Camp 
TU2 
Hot Springs Johnsondale 
TU4 
Trout Meadow 
TU 2 TU 7 TU 4 TU 6 
Obsidian Hydration 
Statistics (µ) 
Range = 4.8-9.6 
 = 6.38 
~x = 6.1 
Mo = 7 
σ = 1.33 
n = 30 
Range = 1.9-11.2 
 = 5.04 
~x = 4.5 
Mo = 6.1 
σ = 2.18 
n = 37 
Range = 1.8-14.6 
 = 4.97 
~x = 4.85 
Mo = 5.2 
σ = 2.04 
n = 32 
Range = 2.1-9.7 
 = 4.62 
~x = 4.4 
Mo = 4.4 
σ = 1.53 
n = 32 
Range = 2.5-6.5 
 = 4.65 
~x = 4.7 
Mo = 4.8 
σ = 0.93 
n = 27 
Range = 1.2-5.6 
 = 3.36 
~x = 3.2 
Mo = 3.2 
σ = 1.24 
n = 23 
Diagnostic Projectile Points 
n = 1; Malaga 
Cove Bipoint 
n = 5; Desert Side-
Notched, 
Cottonwood series 
Not able to type n = 1; Sierra 
Contracting Stem 
Not able to type n = 3; Desert 
Side-Notched 
Depositional Integrity No No No No No No 
Primary Periods of Use 
2000-1000 
cal BP 





3500-3000 cal BP 
1000-150 
cal BP 




.18 .15 .44 .05 
Raw Material Evenness .32 .10 .10 .10 .32 .04 
Non-obsidian    
Toolstone (%) 
10% 3% 3% 3% 13% <1% 
Principal Obsidian  
Source 
Coso Coso Coso Coso Coso Coso 
Flake Tools  
% of Assemblage 4% 1% 1% 3% 4% 2% 
Avg. Weight (g) 3.4 1.4 .9 .6 1.6 1.1 
Avg. Invasiveness .16 .16 .17 .15 .15 .21 
Debitage Weight (g;  ± σ) .7 ± 3.65 .1 ± .23 .1 ± .28 .1 ± 1.10 .2 ± .49 .06 ± .16 
Obsidian Debitage Length 
(mm;  ± σ) 
8.78 ± 3.66 8.78 ± 3.64 8.03 ± 3.40 7.35 ± 3.08 7.87 ± 3.46 6.89 ± 2.90 
Principal Reduction Strategy Bifacial Bifacial Bifacial Bifacial Bifacial 
Artifact Density  646 4889 6145 723 552 760 
Biface Stage 5 5 and 2 5, 4, 2 5 and 4 5 5 
a 
High/common values in bold     
b 




Figure 5.26. Artifact type summary. 
 Flake tool metrics across the study sites are similar as well (Figure 5.27). Average 
weight of flake tools for five of the six TUs is within .5 g of one another, with only Upper 
Coffee Camp showing larger values. As previously noted, one large FGV flake tool is 
responsible for the higher average size of flake tools at Upper Coffee Camp; without the 
outlier the average size would be within the same range as other sites. Review of post hoc 
ANOVA test results indicates that Upper Coffee Camp alone is responsible for a 
significant difference in size among the flake tools (Welch’s F = 4.583; p = .001). 
Average invasiveness index values differ by only .6, which is not significant (Welch’s F 
= 1.258; p = .293).  
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Figure 5.27. Flake tool metric summary. 
Obsidian flake length measurements are quite similar across study sites, with 
means for each TU varying by a mere two millimeters (Figure 5.28). All TUs show the 
majority of flakes in the subsample measure 5-9.99 mm long. While the observations 
between study sites are significant (F = 12.686, p < .0001; Welch’s F = 13.352, p < 
.0001), the difference between the means is extremely small (two millimeters at most). 
The Tukey post-hoc tests show that no one site, or set of sites, is responsible for the 
statistical significance of this test (Table 5.37). This suggests that as a group those 
activities were similar enough to produce flakes that are very close in size. 
In addition to similar flake lengths, TUs share a majority of very small debitage in 
the ≤.1 g weight class. This weight class varies between roughly 70 percent (Upper 
Coffee Camp TU 2) and 93 percent (Trout Meadow TU 6) of the total assemblage 
(Figure 5.29). The amount of debitage weighing less than .1 g is also significantly linked 
























The next most numerous size classes, >.1-.4 g and .5-.9 g, are also shared between 
all unit assemblages. Only three assemblages – Upper Coffee Camp TU 2, Johnsondale 
TU 4, and Trout Meadow TU 4 – contain any debitage heavier than 5 g, and of those 
three, only TUs from Upper Coffee Camp and Johnsondale contain artifacts weighing in 
excess of 10 g. Despite the similarities in debitage profiles, debitage weight is 
significantly different across TU assemblages (F = 52.558, p < .001). Tukey post-hoc 
tests (Table 5.38) show that Upper Coffee Camp TU 2 is primarily responsible for the 
significant difference; this appears to be due to a handful of very large FGV flakes. 
Obsidian debitage is consistently smaller than other raw material types (Table 
5.39). Looking at both raw material and weight, the heavier debitage at Upper Coffee 
Camp and Johnsondale is made of FGV, suggesting use of local sources that could be 
procured in larger raw material packages. This may indicate a localized behavior pattern 
or at least a relatively local supply of toolstone-quality FGV. Relatively large quartzite 
artifacts occur in both TU assemblages at Hot Springs, suggesting localized behavior or 
local procurement of that toolstone as well. CCS size also decreases as elevation 
increases, the same trend as seen with debitage quantity; the seemingly large CCS size at 






Figure 5.28. Maximum obsidian debitage flake length summary. 
 
Table 5.37. Tukey Post-Hoc Test for Flake Length. 
Study Sites Significance Study Sites Significance 
Upper Coffee 
Camp TU 2 
HS 2 1.000 Johnsondale 
TU 4 
UCC 2 .000 
HS 7 .099 HS 2 .000 
J 4 .000 HS 7 .116 
TM 4 .097 TM 4 .631 
TM 6 .000 TM 6 .678 
Hot Springs TU 2 UCC 2 1.000 Trout Meadow 
TU 4 
UCC 2 .097 
HS 7 .034 HS 2 .049 
J 4 .000 HS 7 .995 
TM 4 .049 J 4 .631 
TM 6 .000 TM 6 .056 
Hot Springs TU 7 UCC 2 .099 Trout Meadow 
TU 6 
UCC 2 .000 
HS 2 .034 HS 2 .000 
J 4 .116 HS 7 .001 
TM 4 .995 J 4 .678 
TM 6 .001 TM 4 .056 
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Figure 5.29. Debitage weight summary. 
 
Table 5.38. Tukey Post-Hoc Test Results for Debitage Weight. 
Study Sites Significance Study Sites Significance 
Upper Coffee 
Camp TU 2 
HS 2 .000 Johnsondale 
TU 4 
UCC 2 .000 
HS 7 .000 HS 2 .999 
J 4 .000 HS 7 .974 
TM 4 .000 TM 4 .342 
TM 6 .000 TM 6 .802 
Hot Springs TU 2 UCC 2 .000 Trout Meadow 
TU 4 
UCC 2 .000 
HS 7 .972 HS 2 .061 
J 4 .999 HS 7 .023 
TM 4 .061 J 4 .342 
TM 6 .782 TM 6 .020 
Hot Springs TU 7 UCC 2 .000 Trout Meadow 
TU 6 
UCC 2 .000 
HS 2 .972 HS 2 .782 
J 4 .974 HS 7 .936 
TM 4 .023 J 4 .802 
TM 6 .936 TM 4 .020 
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Table 5.39. Average Weight (g) of Debitage by Raw Material. 
 Obsidian CCS FGV Quartz Quartzite 
Trout Meadow TU 6 .06 .01 .40 .10 - 
Trout Meadow TU 4 .14 .90 .74 .60 - 
Johnsondale TU 4 .06 .06 14.45 .01 - 
Hot Springs TU 7 .08 .49 .92 .78 2.5 
Hot Springs TU 2 .10 .35 .74 .31 1.35 
Upper Coffee Camp TU 2 .16 .34 8.07 .80 - 
 
The cumulative lithic analysis results point to similarities in lithic technological 
organization at all the study sites. The most visible similarity is a focus on late-stage 
bifacial reduction using imported Coso obsidian. Obsidian was conserved through tool 
maintenance and raw material recycling. Other lithic raw materials are present at the 
sites, but appear to represent a combination of initial reduction of local materials that 
produced a few large flakes and maintenance of finished tools that produced a few small 
flakes. 
The OH results point to increased occupational intensity at all study sites from 
roughly 2000 cal BP onward although several sites show earlier use. The date range is in 
general concurrence with the predictions outlined for this investigation. Unfortunately, 
the absence of strong chronological control means that finer changes in lithic 
technological organization cannot be tracked closely enough to tie them to more specific 
time spans. Importantly, obsidian appears to have been intensively used by 2000 cal BP if 
not by 3500 cal BP. It is difficult to compare this pattern to the toolstone use before 3500 
cal BP simply because of the paucity of sites dating to that period. However, the 




the Western Divide and the southern Sierra Nevada region. These data can also be 
viewed in light of other regional trends, such as Coso obsidian production and exchange 





CHAPTER 6: DISCUSSION AND CONCLUSIONS 
 
The primary research question for this study deals with land use: Did groups 
intensify land use on the Western Divide over time? The second and related question asks: 
How do lithic assemblages at residential sites illustrate changing land use over time? 
This study consequently investigated changes in lithic assemblages as proxies for 
intensification. Due mainly to the limitations of obsidian hydration dating, however, only 
gross, millennial-scale temporal control was possible. Despite this, lithic data and other 
evidence identifies subtle changes in the intensity and type of land and lithic use over the 
course of the Late Holocene on the Western Divide. These changes occurred against a 
backdrop of regional changes in the intensity of toolstone procurement, transport and 
exchange between the Coso quarries east of the Sierra and California proper, which made 
teasing out these subtle distinctions challenging. In this chapter, I discuss the results of 
lithic and OH analyses for each study site. First, I approach my lithics results and then 
bring in other lines of material evidence generated from previous investigations at the 
study sites. Using these data, I generate a set of site types and corresponding periods of 
use that generally support this study’s predictions, with important caveats. 
I then construct a timeline for the development of intensification on the Western 
Divide. The timeline for intensification is situated within a context of bifacial reduction 
throughout hunter-gatherer use of the study area. I discuss how and why a curated 
bifacial, rather than core-flake reduction, trajectory may have held more or less constant 




influence to lithic assemblages based on raw material content. I find a simpler distance-
to-source hypothesis more tenable. I close with a brief consideration of how the adoption 
of the bow and arrow may have affected lithic technological organization and provide an 
alternative to the interpretations of intensification. 
 Ultimately, I show that lithic technological organization on the Western Divide is 
tied largely to macro-regional trends in obsidian supply and the constraints on raw 
material acquisition across the lithic landscape of the greater southern Sierra Nevada 
region. To a large degree, the supply of Coso obsidian shapes the way the OH results are 
interpreted, in particular the manner in which an increase in obsidian supply 2500-1500 
cal BP mimics, and augments, rising occupational intensity at consumer sites. I show that 
this challenge to interpretation is not insurmountable. Careful interpretation of my results 
supports the inception of intensification on the Western Divide 2000-1000 cal BP with 
staggered developments based on elevation, and arguably the subsistence resources 
available in and around the study sites.  
 
SITE TYPE AND LAND USE PATTERNS 
 
A Holistic View of Site Type and Land Use: Lithics and Other Data 
 Lithics can be used as a means to investigate intensification. On the Western 
Divide, lithics alone do not capture the suite of activities that point to the development of 
intensification on the landscape. Other sources, such as those documented by previous 




chronological data, debitage and tool data, and artifact density data generated by the 
current study to ascertain the presence or absence of an intensive pattern of land use at 
the study sites. 
 
Upper Coffee Camp. At Upper Coffee Camp, the 2010 investigation (Lloyd et al. 2011) 
included 29 shovel tests and three 1 m
2 
 units. Lithic analysis included all artifacts 
recovered and separated artifacts into typological categories based on specific sections of 
the reduction sequence. Analysis did not attempt to exert chronological control over the 
lithic component. Tools at the site included those used for hunting and associated 
processing activities, plant processing for subsistence, and secondary tools for crafting 
items of wood or bone; the presence of many tools for these purposes suggested a 
residential occupation (Lloyd et al. 2011:77). The lithic assemblage contained curated 
and expedient tool types, focused on obsidian bifaces and flake tools, respectively (Lloyd 
et al. 2011:78). Raw material conservation was present, as illustrated by bipolar reduction 
and scavenging of older tools and materials on-site. Local non-obsidian toolstone was 
used for larger and heavier chopping tools. The dual curated and expedient lithic 
assemblage, in combination with milling features and faunal remains, led Lloyd et al. 















TU 2 TU 7 TU 4 TU 6 
Artifact Count 
(2016) 
646 4889 6145 723 552 760 
Tools(Formal / 
Flake) 
6 / 25 95 / 64 76 / 74 6 / 23 3 / 19 13 / 19 
Debitage Weight  
(g;  ± σ) 
.7 ± 3.65 .1 ± .23 .1 ± .28 .1 ± 1.10 .2 ± .49 .06 ± .16 
Obsidian Flake 
Length 
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Values from Lloyd et al. (2011) 
b 
Values from Moskowitz et al. (1998) 
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Values from Ramirez et al. (2010) 
d 
Figure based on excavated volume (5.6 m
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 My lithic analyses for Upper Coffee Camp support most of these points. As I did 
not assign function to the formal and flake tools, my results cannot fully support the 
position that many classes of tools are present. They do support the dichotomy between 
the maintained bifacial and expedient flake tool components of the lithic assemblage, as 
well as obsidian conservation behaviors and use of local toolstones. Ultimately, my 
results partially support Lloyd et al.’s (2011) determination of site type, perhaps aided by 
the fact that both studies assessed the palimpsest lithic assemblage in a synchronic 
manner.  
A closer look at the combined results suggests that Upper Coffee Camp may have 
been more of a seasonally-occupied residential site that shows evidence for less intensive 
use of lithic resources than the other three sites in this study. My lithic analysis results for 
this site show the greatest raw material diversity, the heaviest flakes overall, the longest 
obsidian flakes, and tool quantities comparable to higher elevation sites like Johnsondale 
and Trout Meadow. Larger debitage indicates less toolstone conservation, while greater 
raw material diversity suggests less dependence on imported obsidian and a greater 
availability or opportunity to use local raw materials such as CCS and FGV. Tools were 
not frequently deposited at the site but the few that were recovered were flake tools with 
short use lives with less effort put into manufacture than bifacial tools. These factors 
point to relatively less time invested in curating lithic materials, evidence of relatively 
non-intensive lithic technological organization. Upper Coffee Camp has the lowest 




small group size, or both. In contrast, the presence of midden soil and milling features 
suggests residential occupations of more than sporadic or short-term occupation.  
The combined data point to a seasonally-occupied residential site that was not as 
intensively used as and shows less evidence for intensive use of toolstones than the other 
three sites in this study, a pattern that seems most prevalent (based on the OH data) 2000-
1000 cal BP. The emphasis on residential mobility in the lower elevations, even into the 
Late Holocene when one might expect intensive use, makes sense if one considers that 
Upper Coffee Camp was a seasonally-occupied residential base in a resource-rich 
ecozone. In other words, being a residentially-mobile hunter-gatherer near the base of the 
foothills was easier because resources were more widely available through the year and 
across the landscape; more intensive modes of landscape and toolstone use were not 
necessary to make a living. From an intensification-focused perspective (sensu Boserup 
1965), people using the site structured their visits based on a seasonal round, but did not 
invest a great deal of time or effort in any single occupation; they practiced a relatively 
non-intensive pattern, at least in comparison to the other sites in this study.  
 
Hot Springs. As discussed previously, very little analysis beyond simple artifact 
classification was carried out during the previous work at this site. Based on projectile 
point typologies and the high number of milling features, Moskowitz et al. (1998:30) 
suggested the site was a “multi-component habitation site” that saw sporadic seasonal 
occupation during the Canebrake Phase (3500-1350 cal BP), transitioning to a village site 




occupation during the Chimney Phase (650 cal BP-contact) before abandonment. The 
treatment of lithics was limited to comments on obsidian trade and possible exploitation 
of local toolstones.  
Hot Springs has the highest artifact density of all the study sites, contains the 
largest individual unit assemblages, and is the largest site in terms of acreage. It also 
contains the most milling features, spread across the most milling stations of all the study 
sites. This information alone suggests intensive use of the site for plant processing. Hot 
Springs has the most flake and formal tools of all the study sites and a smaller percentage 
of non-obsidian toolstone, two things that set it apart from Upper Coffee Camp. The fact 
that more formal and flake tools were deposited there suggests a longer occupation where 
groups may have used location as a residential base for task-specific forays, but also 
spent time on-site using and disposing of flake tools. The considerable reliance on 
obsidian indicates a situation in which people were unwilling to use local toolstone of 
lower quality, perhaps because they already possessed tools with longer use-lives than the 
planned site occupation. Another option is that groups geared up with obsidian before 
longer occupations, not to use all the toolstone at Hot Springs itself, but rather to have a 
stockpile of toolstone available for logistical forays away from the site (sensu Morgan et 
al. 2016; Thomas 2012). It is more costly, and therefore less efficient, to stockpile and 
use extralocal obsidian rather than exploit local toolstone. In this way, the Hot Springs 
occupation is more intensive compared to Upper Coffee Camp. 
Debitage data generally support the idea that the site saw longer and more 




four sites comprising this study. Flakes are lighter, but the obsidian debitage subsample 
shows that flake lengths are very similar to Upper Coffee Camp. The trend points to 
thinner flakes and perhaps a greater degree of toolstone conservation through biface 
maintenance and careful thinning of existing tools or preforms rather than full-blown tool 
production. This dovetails nicely with the idea of gearing up because if obsidian was 
imported there would have been a limited quantity available for any single seasonal 
occupation and associated forays away from the site. 
Both TUs show similar trends in the lithics data, despite dating to different time 
periods: TU 2 dates to 2000-150 cal BP and TU 7 dates to 2500-1000 cal BP. The 
investment in location is mirrored by the high number of BRMs, which at 142 BRMs is 
nearly twice the amount from Upper Coffee Camp. Given this information, Hot Springs 
appears to be a seasonal residential site in an intensive system where individual 
occupations were relatively long and incorporated into a structured pattern of land use 
where groups returned on an annual basis.  
 
Johnsondale. The debitage here was primarily generated through late-stage tool finishing 
and maintenance. Obsidian is the primarily toolstone and was imported as preforms or 
completely finished tools. Other toolstone types are present but in much smaller 
quantities (Ramirez et al. 2010:53). Projectile points indicate hunting pursuits, while 
flake tools suggest various activities associated with hunting and game and plant 
processing (Ramirez et al. 2010:53-54, 73). Considering this set of activities and the 




posited that the site was a seasonal camp used by family groups. It also fits into the 
existing Tübatulabal ethnographic model as a fall camp (Ramirez et al. 2010:74). There 
was no discussion, however, as to when that pattern may have developed; the authors 
imply sporadic use continued through time up to the ethnographic period. Ramirez et al. 
(2010) linked the site to the general trends of the established southern Sierra cultural 
chronology (Garfinkel et al. 1980a; McGuire 1981a; McGuire and Garfinkel 1980a).  
The results of my lithic analyses closely track those outlined by Ramirez et al. 
(2010) in terms of on-site activities and raw material profiles. The artifact density at 
Johnsondale is much lower than Hot Springs, yet the lithics look much the same. Overall 
debitage weight is similar but more variable, obsidian flake length is slightly smaller, and 
the percentage of non-obsidian artifacts is the same as Hot Springs. The quantity of tools 
is much lower, in contrast to Hot Springs, and much closer to the counts seen at Upper 
Coffee Camp. The reduction activities appear nearly the same as those at Hot Springs, yet 
Johnsondale is neither a site where formal tools were disposed of nor one where flake 
tools made in great quantities. Instead, people expected the tools they brought with them 
to last them through the seasonal occupation. In other words, the use-life of the tools 
would have exceeded the duration of the seasonal occupation.  
Johnsondale appears to be a residential site that was less intensively used than Hot 
Springs, but was used in a somewhat similar manner as a seasonal residential base 
affiliated with intensive plant processing, probably the fall black oak acorn harvest. I 
would suggest that this site represents a seasonal residential site, but one with shorter 




Unlike Hot Springs, there are much fewer bedrock milling features and a lower artifact 
density, suggesting shorter occupations. This makes sense because Johnsondale is 
roughly 1000 feet higher in elevation than Hot Springs and would have been exposed to 
harsher weather earlier in the fall. The presence of midden soil supports a pattern of 
intensive, short, and repeated occupations, probably in the fall to accompany the acorn 
harvest. Overall, these considerations also support Ramirez et al.’s (2010) initial 
assertions that Johnsondale represents a fall seasonal camp used by a handful of families.  
 
Trout Meadow. The two TUs from this site arguably represent different time periods and 
exhibit different lithic signatures. Importantly, the presence of different components here 
illustrates the development of site use better than any of the other study sites.  
The results from TU 4 (3500-1500 cal BP) echo those of Upper Coffee Camp. 
Trout Meadow TU 4 has the highest percentage of non-obsidian toolstone, relatively 
heavy debitage, and moderately long obsidian flakes. This seems to indicate that Sierran 
toolstone was used when possible, likely contributing to the higher average debitage 
weight; my results show that this TU contained the most FGV of any TUs analyzed for 
this thesis. Obsidian debitage flake length is shorter than at Upper Coffee Camp and Hot 
Springs, but slightly longer than at Johnsondale. Like Upper Coffee Camp, the debitage 
was probably created by reduction and maintenance of nonlocal obsidian, as if people 
expected the tools they brought with them to see them through the occupation. The very 




number of flake tools also suggest a relatively short site occupation where expedient tools 
were manufactured and then discarded.  
It is noteworthy that TU 4 contains the fewest artifacts yet it represents a 2000 
year time period, the second longest component seen in the TUs analyzed for this study 
after Hot Springs. Together these observations suggest that the site was a sporadically 
visited task site or camp that accumulated artifacts at a low rate over a long period of 
time. In other words, the site was used in a non-intensive pattern of short visits and low 
occupational intensity. 
The component represented by TU 6 is different. It dates much later in time 
(1000-150 cal BP) and is made up almost entirely of obsidian, primarily in the form of 
extremely small flakes. The debitage from TU 6 is the smallest by weight and length 
across all four of the study sites. The invasiveness index on flake tools is also the highest 
at this TU. There are more flake tools than formal tools. The formal tools are mostly 
biface fragments, and some show use-wear on the broken edges. TU 6 illustrates 
intensive toolstone conservation and curation behaviors, with both formal and flake tools 
being curated and maintenance activities removing the least material possible.  
These behaviors read as obsidian scarcity in one way or another. The breakdown of 
obsidian trade networks (Gilreath and Hildebrandt 1997) could partially account for this 
behavior during the TU6 occupation period starting ca. 1000 cal BP. However, increased 
occupational intensity could have the same effect (and there is no reason to suppose that 
one hypothesis precludes the other). Longer occupations would tax the obsidian supply 




diversifying their activities to include intensive acorn processing, as the BRMs imply. 
More people on-site during any given occupation might also prompt conservation. 
Locally available non-obsidian toolstones could have been passed over if people 
prioritized other activities. The situation I am describing would be one of intensive site 
use in which people extended the duration and frequency of occupations, in direct 
contrast to the sporadic, less intensive use seen in the assemblage from TU 4. The site 
was probably still a seasonal camp like Johnsondale but of shorter duration and focused 
on exploiting the resources of the high country.  
Trout Meadow is a rare example of a site that shows the progression of land use 
from less to more intensive. The earlier, less intensive occupation recorded by TU 4 dates 
to 3500-1500 cal BP, before the 1500 cal BP hinge point I predicted for the inception of 
intensification in areas above 6000 ft amsl. The date range for the more intensive pattern 
seen in the data from TU 6 is 1000-150 cal BP, after that time.  
 
Site Synthesis. With the land use patterns discussed above it is possible to outline a basic 
chronology for changes in the intensity of land use across the Western Divide. The level 
of intensive site use relative to the other study sites can be established based on the 
previous discussion. From least intensive to most intensive use, the lithics at the study 
sites suggest the following order: Trout Meadow TU 4, Upper Coffee Camp, 
Johnsondale, Trout Meadow TU 6, and Hot Springs (Figure 6.1).  
The earliest use is represented by the relatively non-intensive use of Trout 




(Figure 6.1). Even earlier and more sporadic use is inferred from a handful of OH dates 
prior to 3500 cal BP (Figure 6.2); it is expected that this use was probably non-intensive 
as well.  
More intensive use in the lower foothills on the west side of the divide picks up 
by 2500 cal BP at Hot Springs, which continued to be a focus of intensive use for several 
thousand years. The longevity and significance of Hot Springs was likely a convergence 
of several factors not seen in all sites on the western slope. The site is located on an 
ecotone, where flora and fauna from the predominantly oak savannah valley floor 
combine with the mixed conifer-deciduous woodlands of the foothills. It is situated well 
below the crest of the Western Divide, and below the snow line in most years. Even late 
in the year, its proximity to geothermal hot springs probably made it very attractive to 
both people and animals. In the warmer months its location above the valley floor would 
have provided a respite from the summer heat.  
 
Figure 6.1. Study sites arranged by relative elevation; red-blue-green color ramp 





Figure 6.2. Pooled and calibrated OH data for all study sites. 
 
The lowest study site saw less intensive use, surprisingly. Upper Coffee Camp’s 
main period of occupation (2000-1000 cal BP) saw mainly shorter residential site 
occupations, unlike Hot Springs, which is 1850 ft higher in elevation. One reason for this 
may be that Upper Coffee Camp was used by groups from the valley floor, for whom this 
site was a higher elevation seasonal residential camp used in the summer or fall. My 
suggestion of Upper Coffee Camp as part of a residentially mobile system points to the 
greater variety of resources available to groups on the valley floor and lower foothills. 
Residential mobility may have been more efficient in this area because resources were 
spread more uniformly across the seasons and landscape. In contrast, Hot Springs was an 
intensively-used residential site occupied by larger groups for longer periods of time, 
perhaps for multiple seasons per year. 
Seasonal residential sites on the east side of the divide (Trout Meadow and 
Johnsondale), in the Kern River Canyon, show signs of occupation at the same time as 






















though, the earlier occupation at Trout Meadow appears less intensive compared to the 
lower study sites. Intensive occupation at Johnsondale began at approximately 2000 cal 
BP, about 500 years later than intensive occupation at Hot Springs. Johnsondale is similar 
to Hot Springs in that was part of an intensive seasonal residential pattern, but one whose 
occupations were probably shorter, in keeping with its higher elevation that would be less 
amenable to (due to snow) occupations late in the year. The location made it a good place 
for a seasonal camp from which to access the black oak groves in the area until winter 
weather set in, which is exactly the context that Ramirez (2010) suggests. Together, these 
observations about the relative intensity of site use suggest a sequence of increasingly 
intensive occupations from lower to higher elevation sites over time. 
Trout Meadow’s second component represents intensive use of the higher 
elevations from 1000 cal BP onwards. This pattern picks up approximately when peak 
use of Johnsondale drops off. This is expected if one considers that intensive use of the 
landscape was predicted to have progressed upward in elevation over time. Groups would 
shift their focus from accessing high country sites from a base camp to actually residing 
at those high country sites, albeit for shorter time periods. Trout Meadow represents this 
type of intensive high country occupation after 1000 cal BP. This pattern would account 
for the relative decrease in activity at Johnsondale and the increase in activity at Trout 
Meadow at that time. 
Overall, the pattern presented above aligns with my general prediction that 
intensive use of areas above 6000 ft amsl occurred after 1500 cal BP, and that sites below 




included logistical forays from residential bases earlier. Intensive use of the landscape 
appears on both sides of the Western Divide 2000-1000 cal BP (Figure 6.1). Intensive use 
continues on the west side all the way up through contact. It also continues on the east 
side of the divide but incorporates higher elevation areas. 
 
TECHNOLOGICAL ORGANIZATION AND LAND USE ON THE WESTERN 
DIVIDE 
 
This investigation was set up to use flaked stone assemblages to infer changes in 
the intensity of landscape and toolstone use over time. The framework for the lithic 
expectations was predicated on tight chronological control that would allow for a direct 
link between technological organization and OH data; however, the presence of mixed 
sediments do not allow for a direct correspondence between excavation levels and OH 
data. Despite this challenge, chronological control was possible at the unit level. I was 
able to characterize the TU palimpsest accumulations as dating to specific time periods 
using the OH data. This enabled me to speak to broad trends of land use and the 
development of intensification. The lithics data can also speak to regional trends in raw 
material use and reduction trajectory as elements of a regional technological organization. 
Together, the two elements point to a broader understanding of the relationship between 





Raw Material Types and Implications 
CCS and FGV. The distribution of non-obsidian toolstone has implications for 
understanding lithic technological organization on the Western Divide. Non-obsidian 
toolstones were present at all sites, but in the highest quantities at sites on the west side of 
the Western Divide, farthest away from the eastern California obsidian quarries. Most 
notably, the frequency of CCS artifacts decreased from west to east (Figure 5.25), 
bringing to mind McGuire et al.’s (2012) claim that CCS and obsidian at archaeological 
sites in the Sierra high country represent different ethnic groups hailing from the western 
slope and Great Basin, respectively. CCS, tied to California groups , decreases in 
archaeological assemblages as elevation increases from west to east, and reaches a nadir 
at sites located at 6000 ft and the upper limit of the Lower Montane Forest ecozone 
(McGuire et al. 2012:130). These two pieces of evidence prompted McGuire et al. (2012) 
to suggest that the areas above 6000 ft were the purview of Great Basin game parties 
using obsidian tools. 
In this view the lithic raw materials track the use of the Sierra high country by 
different ethnic groups with different resource bases and land use strategies. The 
evidence presented by McGuire et al. (2012) is interesting, but I would argue that the 
distribution of toolstone in archaeological sites is much more a matter of proximity to the 
source. In toolstone deserts like the High Sierra, McGuire et al.’s (2012) hypothesis 
would be applicable, but not in places like the western slope foothills where CCS and 




The ratio between FGV toolstone types and obsidian has also been used to link 
ethnicity to land use in the Southern Sierra. The cultural chronology established in the 
early 1980s using sites from the eastern Kern Plateau outlined a system where Great 
Basin groups were represented in the archaeological record by increased quantities of 
FGV toolstones from the east; high percentages of obsidian were a marker of proto-
Tübatulabal peoples (Garfinkel et al. 1980a; McGuire 1981a; McGuire et al. 2012; 
McGuire and Garfinkel 1980a). The consistent presence of high quantities of Coso 
obsidian in assemblages has been used support a claim of more than 2500 years of 
occupation for the Tübatulabal in their ethnographic homeland (Gold 2005). 
Objectively, my data do seem to reflect both CCS- and FGV-oriented hypotheses. 
For instance, results show that CCS content decreases from west to east across the study 
area. My highest study site, Trout Meadow, is located at 6200 ft close to McGuire et al.’s 
(2012) elevation and environmental limit for use by western slope groups. It is feasible 
that this trend in my results indeed reflects exploitation of west-side CCS in combination 
with local use. The percentage of FGV in the lithic assemblages decrease from west to 
east at the study sites, except for Trout Meadow TU 4 where my results show it jumps to 
14% of the assemblage (Figure 5.25). Trout Meadow TU 4 dates to the earliest time 
period (3500-3000 cal BP) and contains the most FGV of all the TUs in the study. 
Looking closer, however, a more pragmatic explanation may simply be that raw material 





Distance. The varying distances to toolstone sources better explains the toolstone profiles 
at my study sites, especially when considering the distance to the Coso quarries (Figure 
6.3). It makes good sense that there would be more CCS at sites closer to the Central 
Valley and more FGV in those closer to the Great Basin due to surface geology. The Hot 
Springs assemblage contains the most CCS of the study sites, yet surface geology 
suggests outcrops of variable metasedimentary bedrock containing both CCS and 
quartzite occur less than 10 km from all the study sites (Table 6.2). Hot Springs is also 
the closest study site to the Temblor Range CCS sources, suggesting that proximity to 
outcrops has some bearing on how much appears in lithic assemblages.  








Nearest Potential CCS/Quartzite 
Surface Geology 
a 
< 10 km < 5 km < 10 km < 10 km 
Nearest Potential FGV Surface 
Geology 
a 
> 65 km (Mojave Desert) 
Minimum Distance to Temblor 
Range CCS 
a 
140 km 102 km 145 km 177 km 
Mean Minimum Distance to 
Potential Non-Obsidian Toolstone 
Sources 
a 
72 km 58 km 74 km 84 km 
Percentage of Non-Obsidian 
Toolstone in Assemblages  
11% 8% 3% 16% (TU 4) 
3% (TU 6) 
Minimum Distance to Coso 
Quarries 
a 
83 km 79 km 60 km 73 km 
Least Cost Path to Coso Quarries
 
240 km 203 km 199 km 225 km 
a











Distance too seems to play in a role in the overall composition of lithic 
assemblages. The distance from source to site can act as a signifier of intensive land use 
when the source location is generally known. From Upper Coffee Camp, costs are highest 
(in terms of distance) for obsidian, whereas costs for non-obsidian toolstones, especially 
CCS, are the second lowest. The site has the second highest amount of non-obsidian 
toolstones, suggesting that groups economized their exploitation (i.e., they lowered the 
amount of labor involve in the procurement) of lithic raw materials by supplementing the 
obsidian with other types of more locally-available toolstone. This aligns with the idea of 
Upper Coffee Camp being part of a relatively non-intensive pattern of land use in which 
people used or exploited resources in and around the site instead of investing energy in 
site use by bringing quantities of obsidian or investing time by curating tools.  
Hot Springs, on the other hand, is the closest to non-obsidian toolstone sources 
and contains the highest number of non-obsidian raw materials, yet they make up a 
smaller percentage of artifacts at Hot Springs relative to the other three study sites. In the 
big picture, this means that people were selecting against the local toolstones and 
preferentially using obsidian, which was much more costly to procure; people were 
practicing a very intensive pattern of toolstone use. However, the presence of non-
obsidian toolstones shows they were exploiting local toolstones at much lower levels 
relative to obsidian, but higher relative to the other study sites.  
Johnsondale is actually the closest to the Coso quarries but still much closer to 
outcrops of metasedimentary rocks containing CCS or quartzite. It contains the lowest 




potential toolstones indicates intensive use of the site. Investment in time and energy in 
site-specific activities took precedence and required that people prepare by bringing 
obsidian with them to satisfy their toolstone needs.  
As in the previous discussion, Trout Meadow illustrates both a non-intensive and 
intensive pattern of use. TU 4 Has the highest percentage of non-obsidian tools despite 
being farther from these sources, on average. The majority of these artifacts are FGV, for 
which a source location is unknown; the minimum distance for FGV sources is still 
shorter than the distance to the Coso quarries. Use of the closer raw material suggests 
non-intensive use for the early use of Trout Meadow, because people procured the less 
costly toolstone type. TU 6 shows the opposite, with a much lower percentage of non-
obsidian artifacts. The reliance on obsidian suggests that groups invested time and energy 
in site use by bringing obsidian with them and curating it on-site rather than seeking out 
locally available options.  
Overall, the relative costs of procuring different toolstones seem to be largely 
responsible for the lithic raw material profiles at the study sites. At sites where non-
obsidian toolstone costs less to procure in terms of distance to source, higher percentages 
would seem to indicate non-intensive use relative to those sites whose flaked stone 
assemblages are nearly completely comprised of obsidian, a more costly option and 
indicator of intensive use. Intensive use of the landscape implies a structured use of time 
and location for specific activities or targeted resources. Embedding collection of local 
lithic raw materials would increase the efficiency of that regime, resulting in a reduced 




option that requires less time and effort to perform if outcrops are located nearby, 
pointing to a less intensive use of the landscape.  
 
Bifacial Lithic Technological Organization 
In addition to a relatively predictable pattern of raw material procurement and 
use, the study sites also show similar trends on technological organization. The 
assemblages indicate a focus on bifacial technology, varying degrees of obsidian 
conservation, and limited use of non-obsidian, local (or at least more proximal than 
obsidian) toolstones. No evidence was observed in any of the TUs or study sites of a 
core-flake reduction trajectory, indicating that bifacial technology was a consistent part of 
technological organization across the Western Divide. More extensive previous 
excavations at three of the study sites also support a nearly exclusively bifacial pattern 
(Lloyd et al. 2011; Moskowitz et al. 1998; Ramirez et al. 2010). 
The tie between a bifacial reduction strategy and the preponderance of obsidian 
has been discussed at great length in the southern Sierra. Previous work has suggested 
that Coso obsidian was transported as large bifacial preforms and further reduced by 
consumers in the southern Sierra and elsewhere (Garfinkel et al. 1982; Gilreath and 
Hildebrandt 1997). In this way the bifacial form would have been a very efficient strategy 
for southern Sierra producers and consumers: it served as a convenient travel package for 
toolstone, as well as provided raw material for both formal and flake tools. Groups on the 
Western Divide were still very clearly consumers of Coso obsidian. The important point 




throughout prehistoric use of the Western Divide, when arguably some change in 
subsistence-settlement pattern did occur.  
Comparisons between opposing views of lithic technological organization frame a 
discussion of this phenomenon. Kelly (1988) outlined the multiple roles of bifaces in 
lithic technological organization and connected the types of use to mobility strategies. He 
suggested that bifaces would be used as cores and long-life tools (i.e., maintained 
projectile points) in situations of high residential mobility in conditions of toolstone 
scarcity, and during logistical forays in conditions of relative scarcity (Kelly 1988:719-
721). Kelly (1988) argue that the role of bifaces, and technology generally, should change 
during concurrent shifts in settlement-subsistence strategies. Bamforth (1990) takes an 
opposite stance and argues that settlement-subsistence strategies do not strictly govern 
lithic technological organization. Toolstone procurement and reduction trajectory instead 
are structured by the relationship of mobility strategy to the lithic landscape and the 
location of raw materials (Bamforth 1986; 1990:96). When technological organization 
shifts it is due to changing limitations on the time hunter-gatherers have available to 
perform lithic activities.  
The two viewpoints on mobility and technology yield different interpretations of 
lithic technological organization on the Western Divide. In Kelly’s (1988) perspective, 
uniform technology means a static pattern of land use which does not fully consider the 
lithic landscape. In Bamforth’s (1990) perspective, a uniform technology merely implies 
that the underlying relationship of hunter-gatherers to the lithic landscape has not 




change, and the raw material profiles at the study sites seem to reflect the same values of 
Coso obsidian prioritization followed by secondary exploitation of other local toolstone 
types, i.e. dictated by the distance to the source. These observations lend credence to 
Bamforth’s (1990) stance, and indicate a weak relationship between mobility and lithic 
technological organization on the Western Divide.  
Since the appearance of Kelly’s (1988) article, a number of archaeologists have 
explored the relationship between tool types and mobility strategies, most notably the 
link between bifaces and high mobility (e.g., Bamforth 2002; Kuhn 1994; Prasciunas 
2007). Understanding the role of bifaces in lithic technological organization in the 
southern Sierra is of particular interest due to the movement of Coso obsidian, feasibly as 
large bifaces. Compared to Kelly’s (1988) stance, bifaces are not the most efficient cores 
(Prasciunas 2007), do not provide the most utility by tool weight (Kuhn 1994), and 
should not be used as a unilateral indicator of group mobility (Bamforth 2002). Yet a 
bifacial strategy appears to have persisted for thousands of years. It would appear that 
bifaces were the most efficient option in the southern Sierra considering local factors. 
These factors caused obsidian biface preforms to be the most common raw material 
package available to hunter-gatherer groups. This would explain the stability of bifacial 
reduction in the southern Sierra (and on the Western Divide) despite shifting land use, 
and further support an indirect relationship between lithic technological organization and 
land use patterns. 
The consistent relationship between obsidian and bifacial technology is 




obsidian toolstone appears to have entered the study sites as items representing the 
extremes of the reduction sequence: either as finished tools from non-obsidian sources, 
such as Temblor chert from the Coast Range, or as larger toolstone packages from what 
where probably locally available deposits, such as quartzite from western slope 
metasedimentary outcrops. The remnants of these activities are visible as relatively 
uncommon tiny resharpening flakes of CCS and large flakes of FGV and quartzite. The 
combination of obsidian reliance and polarized reduction patterns of non-obsidian 
artifacts has been observed in previous regional studies (e.g., Hamm 2003; Stevens 2005; 
Wickstrom 1993).  
 
The Advent of the Bow and Arrow 
 One thing that this thesis does not address directly in its predictions is the 
appearance of the bow and arrow in the southern Sierra and its effect on lithic 
technological organization. However, the shift from dart to arrowhead has important 
implications regarding the interpretation of flaked stone and obsidian hydration results.  
 Bow and arrow technology appeared in the Great Basin perhaps as early as 2000 
years ago, reached Owens Valley by 1500 years ago, and was adopted in California’s 
Central Valley by about 1000 years ago (Rosenthal et al. 2007; Yohe 1998).The adoption 
of the bow and arrow, among many other effects, reduced toolstone requirements and 
increased the opportunity to recycle existing tools and debitage to make arrow points due 
to the fact that, especially by the time Desert Side-notched points were adopted ca. 600 




rather than bifaces (Allen 1986; Bettinger 2015). This likely accounts in part for the 
decline in obsidian transport over the Sierra Nevada beginning ca. 1500-1300 cal BP 
(Gilreath and Hildebrandt 1997; Jackson 1984b; Ramos 2008) and the concomitant 
decrease in biface manufacture seen in the Central Valley and the greater region 
(Rosenthal et al. 2007:159; Yohe 1998:31). 
The results of this study are not incompatible with the scenario presented above. 
The debitage profiles at all four study sites indicate mainly very late-stage bifacial 
reduction and tool maintenance. Evidence of recycling and scavenging is present as 
macroscopic retouch on artifacts and as hydration rinds of different thicknesses on the 
same specimen. In concordance with regional trends, OH readings drop off after 1000 cal 
BP, the only notable exception being Trout Meadow TU 6. Combined, these data could 
indicate that hunter-gatherers manufactured smaller points from small or flakes rather 
than larger bifaces. Further, it may also be the case that they recycled or scavenged older 
debitage and tools at sites which then show older OH readings despite more recent 
manufacture of small arrow points. If this was indeed the case, then it is clear that such 
behaviors show considerably more intensive use of nonlocal (but also locally available, 
due to re-use) toolstone after ca. 1000 cal BP, despite the drop off in OH readings 
corresponding to this timeframe. In any event, the transition to the bow and arrow 
represents another confounding factor for interpretation of the lithic analysis results in the 





COSO OBSIDIAN ON THE WESTERN DIVIDE 
 
The OH data are in a way more revelatory of land use than the lithic analysis, 
particularly in terms of evaluating the development of intensification on the Western 
Divide. All the study sites show peaks in the frequency of OH readings between 2000 and 
1000 cal BP, although some sites exhibit use before and after this time period.  
The time period is both promising and problematic. This 1000-year span is the 
closest that I can get to establishing a date range for the development of intensification 
without finer chronological control. An additional confounding factor exists: that of 
regional changes in Coso obsidian production and dispersal which affect Western Divide 
supply. 
Lithic technological organization is strongly conditioned by the availability of raw 
materials (e.g., Andrefsky 1994; Bamforth 1986). The lithic landscape of the southern 
Sierra was dominated by the Coso obsidian quarries, and many archaeological sites bear 
the material proof of this. Gilreath and Hildebrandt (1997:174) note that the presence of 
Coso obsidian stretches from the Pacific Coast of southern California inland to the San 
Joaquin Valley, north into Owens Valley, south into the Mojave, and nearly everywhere 
in between, including the southern Sierra Nevada. I have pointedly used obsidian 
hydration data as a proxy for occupational intensity to pursue the question of 
intensification. However, the appearance of obsidian represents the combined effects of 




Gilreath and Hildebrandt (1997) make it clear that the movement of large amounts 
of Coso obsidian away from the source was due to a pulse in production and exchange 
centered on the Newberry Period (3500-1275 cal BP), roughly equivalent to the 
Canebrake Phase (3500-1350 cal BP) in the southern Sierra. Importantly, surplus 
production and exchange during the Late Newberry Period in particular allowed groups 
“living throughout southern California [to] have increasing access to Coso obsidian, with 
the quantity of Coso glass rising sharply in many distant locations” (Gilreath and 
Hildebrandt 1997:175) regardless of the type of land use practiced by those groups. 
Consumption of Coso obsidian in outlying areas served by the exchange system appears 
to peak not in the Late Newberry Period, but rather in the Haiwee Period (1350-650 cal 
BP). 
Gilreath and Hildebrandt (1997) present data gleaned from a multitude of regional 
studies and their own research at the Coso quarries to support this point (Figure 6.4). 
Combined data from the Kern Plateau support the assertion of a consumption peak 
around 1000 cal BP. Data from Lake Isabella and Tule River is less definitive, but 
consumption appears to start before 3000 cal BP and peaks twice on either side of 2000 
cal BP. Consumption in the Lake Isabella basin and Tule River Reservation ascribe to the 
general production curve at the Coso quarries more closely than that from the Kern 
Plateau. The Lake Isabella basin is more easily accessible via Walker Pass than the Kern 
Plateau from points east, perhaps facilitating obsidian movement. 
The predicted onset of intensification on the Western Divide is approximately the 




through exchange networks. The juxtaposition makes the connection between OH data at 
the study sites and a direct link to occupational intensity somewhat problematic, since 
one would expect to see more OH results dating to 3000-1000 cal BP simply as a result 
of increased supply. In other words, the peaks in OH readings for the study sites are due 
more to raw material availability than changes in land use, though it is worth recalling 
just how intensive and curation-based the use of this obsidian was.  
If the obsidian use at the study sites (Figure 6.5) matches consumption dates 
outlined by Gilreath and Hildebrandt (1997), then OH peaks are likely to be more 
strongly influenced by obsidian supply rather than changes in patterns of land use. If the 
curves do not match, and a peak appears during a different time period, then land use may 




             
Figure 6.4. OH data comparison by 1000-year interval for pooled study sites, 
southern Sierra locations and Coso Volcanic Field; after figures and data compiled 
by Gilreath and Hildebrandt (1997) and cal BP conversions re-calculated according 

















Increasing rind size (µ)  
Kern Plateau 
Lake Isabella and Tule River 

















Figure 6.5. OH Data for study sites by 1000-year interval, including all available OH 
data for each site calibrated according to Stevens (2005); dashed lined indicate 1000, 
2000, and 3000 cal BP.  







Upper Coffee Camp shows an abrupt peak at approximately 1500 cal BP, which 
generally conforms to the pulse of consumption identified by Gilreath and Hildebrandt 
(1997). The suddenness of the peak’s appearance may suggest either extremely 
heightened supply or a combination of supply and increased occupational intensity on-
site. Hot Springs shows a similar profile, albeit with more variability 2000-1000 cal BP. 
Johnsondale also shows a strong and relatively sudden peak at roughly 1500 cal BP. Both 
Hot Springs and Johnsondale exhibit isolated thicker OH readings, suggesting sporadic 
early use. These study sites and Upper Coffee Camp generally conform to Gilreath and 
Hildebrandt’s (1997) hypothesis, that consumption of Coso obsidian increased 
dramatically after 2000 cal BP in satellite areas. The peaks for the lowest three study sites 
could then be interpreted as increased obsidian supply alone; however, the abrupt peaks 
could suggest a combination of occupational intensity on-site in a context of increased 
Coso obsidian availability.  
The OH results for Trout Meadow are different than the rest of the study sites 
because they show at least two separate components. They are anomalous in that the 
presence of Coso obsidian rises sporadically prior to 3000 cal BP and remains at an 
elevated but variable level until shortly after 1000 cal BP, later than the other study sites. 
Changes in land use, and thus occupational intensity at the site, may have had a stronger 
impact on the lithic technological organization here since the OH curve departs from 
Gilreath and Hildebrandt’s (1997) predictions. The cumulative results from Trout 
Meadow suggest that occupational intensity jumped suddenly at 3000 cal BP, unlike the 




the plateau through 1000 cal BP. The OH data from Trout Meadow show an early 
sustained presence at the site prior to 1500 cal BP, which is when I predicted that 
intensification and increased occupational intensity would appear. The early use of Trout 
Meadow could indicate the early development of intensive use in the form of structured 
recurring visits or longer occupations. Aside from land use, it appears to show that Coso 
obsidian was moving into the higher country of the southern Sierra by 3000 cal BP at 
approximately the same time that production at the Coso quarries was ramping up and 
prior to the consumption seen in other areas.  
Three of the study sites show OH peaks 2000-1000 cal BP which could be the 
result of Coso obsidian trade and availability or an increase in occupational intensity. 
Alternatively, it could be interpreted as a combination: that occupational intensity and 
supply combined to form the peaks. Trout Meadow shows consistent use earlier than 
predicted, which indicates early use of the high country of the Sierra Nevada prior to 
1500 cal BP.  
The date range presented here for three of the study sites is in general accord with 
previous research that connects intensification on the western slope with intensive acorn 
exploitation (Basgall 1987; Hull 2007). The 3500-3000 cal BP component of use at Trout 
Meadow may not be related to intensive plant exploitation due to the early date. It is 
likely, however, that the later components are associated with intensive plant processing. 
Figure 6.5 illustrates the peak in obsidian consumption on the Western Divide 
2000-1000 cal BP discussed earlier in this chapter. The curve shows a delayed signal 




Isabella and Tule River. In fact, the Western Divide peak falls after the one for Lake 
Isabella and Tule River 3000-2000 cal BP, and before the Kern Plateau peak around 1000 
cal BP. What is interesting here is that it appears to show earlier consumption in the Lake 
Isabella basin and on the Western Divide (which includes the Tule River area) prior to 




Regional trends in obsidian supply both mask and arguably augment local 
signatures of intensification displayed by OH data and lithic analyses. My predictions for 
the lithic signatures of intensification did indeed consider the lithic landscape, but they 
were perhaps not as successful in recognizing the impact or scale of those variables on 
lithic technological organization at individual sites. For example, the land use pattern 
results according to my lithics predictions alone did not match those I arrived at after a 
discussion that incorporated additional types of data. Lithics as a standalone dataset may 
not be the best method for pursuing intensification studies in the Sierra, but can be an 
important element in discussing mobility and occupation alongside other types of data 
such as milling feature counts and the presence of midden soil. Most importantly, 
obsidian can provide a way to maintain some measure of chronological control when 
organic remains are scarce and mixed deposits are common.  
On a broad scale I was able to lay out a basic timeline for intensification on the 




incorporated into an intensive system after 1500 cal BP. The results from Trout Meadow 
were especially revelatory in this respect. In response to the research questions outlined 
for this study I can offer some tentative answers. Groups did intensify land use on the 
Western Divide beginning approximately 2000-1000 cal BP, with an intensive strategy 
developing slightly earlier on the west side of the divide. The lithic assemblages illustrate 
changing land use, but time-transgressive changes are only visible when combining the 
results from all the study sites. Trout Meadow was the only study site which showed 
multiple components that illustrate the transition from non-intensive to intensive use.  
The Western Divide study area displays changes in land use during the Late 
Holocene, a time period which also saw increased use of the entire Sierra Nevada (Hamm 
2003; Hull 2007; Leftwich 2010; Stevens 2002, 2005; Wickstrom 1993), increased trans-
Sierra trade (Gilreath and Hildebrandt 1997; Stevens 2005), large-scale population 
movement into the Sierra (Morgan 2006, 2009, 2010), the emergence of intensive plant 
exploitation and new processing technologies (Basgall 1987; Codding et al. 2012:121-
123; Stevens 2002) and likely an increase in California’s overall population (Hull 2012). 
It is important to see the developments on the Western Divide as part and parcel of this 
period of change. 
Boserup’s (1965) model of intensification provides a backdrop against which 
these trends play out. The notion of the time spent at a site as a relative measure of 
occupational intensity lends itself to a firmer understanding of land use changes. It is true 
that Boserup (1965) originally conceived of intensification in a context of agricultural 




economics and refashioned in countless ways (Morgan 2015; Morrison 1994). 
Intensification has become a scientific tool more than a strict model of land use in 
southern Asia.  
In terms of hunter-gatherer theory and archaeology, intensification provides an 
alternative to the oft-referenced forager-collector continuum (sensu Binford 1980). 
Instead of merely moving people to resources or resources to people, intensification 
recognizes the essential choices people make to invest labor in landscape behaviors 
which influence return on labor investment and increase yield. In this way land use 
becomes a matter less of environmental determinism and more of a dynamic relationship 
between humans and the landscape. Intensification sets the stage for numerous human-
land relationships in which groups can shape their annual habits in different ways and yet 
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CAT # LVL ART RAW 
MAT
COND LGTH WDTH THCK PLAT CORTEX DORSAL 
SCARS
CT WT <.1 COMMENTS
109-98-1 0-10 D CCS com 0 present (p) 1 0.4 sent for hydration studies 2011 (single cut), 
2015 XRF
----99-2 10-20 D EXI f 0 none (n) 1 1.7 FGV flake
----99-2 10-20 D EXI n/a 0 n 1 2.4 tabular shaped FGV flake, has fine laminae
----99-2 10-20 D EXI frag d n/a 0 n 1 2.6 FGV distal flake frag
----99-2 10-20 D EXI n/a 0 n/a 1 <.1 Y tiny FGV flake
----99-2 10-20 D EXI cort 1 n 1 4.1 FGV flake w/ bulb
----99-2 10-20 D EXI n/a 2 p 1 10.7 FGV crescent shaped flake
110-99-1 10-20 D OBS n/a 0 n/a 13 1.1 Y
110-99-1 10-20 D OBS abr 0 p 1 0.2
110-99-1 10-20 D OBS frag d n/a 0 p 1 0.2 110-99-1-a sent for OH 2011, 2015 XRF
110-99-1 10-20 D OBS frag p abr 0 p 1 0.3
110-99-1 10-20 FT OBS frag p abr 0 p 1 0.3 use-wear on both lateral margins
113-100-2 20-30 D OBS n/a 0 n/a 65 3.0 Y
113-100-2 20-30 D OBS abr 0.0 p 1 <.1 Y 113-100-2-b small deb flake, poss pressure 
flake; 2015 OH/XRF
113-100-2 20-30 D OBS abr 0 p 1 <.1 Y
113-100-2 20-30 D OBS abr 0 p 1 <.1 Y
113-100-2 20-30 D OBS abr 0 p 1 0.2
113-100-2 20-30 D OBS com 0 p 1 0.2
113-100-2 20-30 D OBS frag p com 0 p 1 0.2
113-100-2 20-30 D OBS frag m n/a 0 p 1 0.3 113-100-2-a sent for hydration studies 
2011(single cut); 2015 XRF
113-100-2 20-30 D OBS frag m n/a 0 p 1 0.3
113-100-2 20-30 D OBS com 0 p 1 0.4
113-100-2 20-30 D OBS abr 0 p 1 0.5
113-100-2 20-30 D OBS frag d n/a 0 p 1 0.5
113-100-2 20-30 D OBS frag p abr 0 p 1 0.7
113-100-2 20-30 FT OBS frag d n/a 0 a 1 0.6 use-wear on 4 margins, distal frag w/ hinge 
fracture
113-100-2 20-30 FT OBS abr 0 p 1 0.9 use-wear on one lateral margin near platform
114-100-3 20-30 D CCS com 1 p 1 0.9 grey/brown marbled ccs w/ some rough 
inclusions
115-100-4 20-30 D EXI frag d n/a 0 p 1 8.9 step fracture on dorsal face
116-100-5 20-30 D EXI com 0 p 1 0.5
116-100-5 20-30 D EXI frag d n/a 0 p 1 2.4
198
116-100-5 20-30 D EXI frag p cort 1 p 1 4.8 FGV prox flake frag, step fracture on dorsal 
side, cortical platform smooth from 
erosion/wear?
117-100-6 20-30 T OBS n/a 0 p 1 0.8 appear to be an awl made on a flake w/ 
strong rings of force, fine flaking to make tip
118-100-7 20-30 FT OBS PRX 1.6 1.1 0.2 abr 0.0 p 1 0.4 sent for XRF studies; sent for hydration 
studies 2011 (single cut); use-wear on one 
margin
119-101-1 30-40 D OBS n/a 0 n/a 28 1.8 Y
119-101-1 30-40 D OBS abr 0 p 1 0.2 101-1-a sent for hydration studies (single cut)
119-101-1 30-40 D OBS abr 0 p 1 0.2
119-101-1 30-40 D OBS abr 0 p 1 0.2
119-101-1 30-40 D OBS com 0 p 1 0.2
119-101-1 30-40 D OBS frag m n/a 0 p 1 0.2
119-101-1 30-40 D OBS frag m n/a 0 a 1 0.3
119-101-1 30-40 D OBS frag p abr 0 p 1 0.4
119-101-1 30-40 D OBS frag p abr 0 p 1 0.6
119-101-1 30-40 D OBS frag p com 0 p 1 1.0
119-101-1 30-40 FT OBS abr 0 p 1 0.3 light use-wear along one lateral margin
119-101-1 30-40 FT OBS com 0.0 p 1 0.4 101-1-b UFT
120-101-2 30-40 D EXI f 0 n 1 10.0 huge FGV hunk, poss result of cobble testing 
bc have smooth interior surface (ventral?)
121-101-3 30-40 T OBS PRX 1.3 1.7 0.6 n/a 0.0 p 1 1.2 sent for XRF studies; sent for hydration 
studies (single cut); proj pt frag, basal frag?, 
flakes cross more than halfway across both 
faces, fine flaking on single continuous edge 
margin poss to dull for half?
122-101-4 30-40 T OBS MRG 1.8 0.9 0.3 n/a 0.0 p 1 0.5 biface tip? Edges have fine flakes taken off, 
frag so impossible to tell how far flakes go 
across face
124-102-2 40-50 D OBS abr 0 p 1 <.1 Y 124-102-2-c small deb flake, poss pressure 
flake
124-102-2 40-50 D OBS n/a 0 p 25 1.9 Y
124-102-2 40-50 D OBS frag d n/a 0 p 1 <.1 Y
124-102-2 40-50 D OBS abr 0 p 1 0.2
124-102-2 40-50 D OBS abr 0 p 1 0.2
124-102-2 40-50 D OBS abr 0 p 1 0.3 199
124-102-2 40-50 D OBS frag m n/a 0 p 1 0.3
124-102-2 40-50 D OBS com 0 a 1 0.4 124-102-2-b deb flake w/ grainy obs
124-102-2 40-50 FT OBS frag d n/a 0 p 1 0.6 102-2-a sent for hydration studies (single 
cut); use-wear on edge where cut done
125-103-1 50-60 D OBS n/a 0 n/a 16 0.6 Y
125-103-1 50-60 D OBS abr 0 p 1 <.1 Y 125-103-1-c tiny deb flake prox frag poss 
pressure flake; 2015 OH/XRF
125-103-1 50-60 D OBS abr 0 p 1 0.2
125-103-1 50-60 D OBS com 0 p 1 0.2
125-103-1 50-60 D OBS com 0 p 1 0.2 curved, probs BTF
125-103-1 50-60 D OBS frag m n/a 0 p 1 0.2
125-103-1 50-60 D OBS abr 0 p 1 0.3 103-1-a sent for hydration studies 2011 
(single cut); 2015 XRF
125-103-1 50-60 D OBS abr 0 p 1 0.5 125-103-1-b med size deb flake, prob BTF 
based on dorsal scars and flatness, banded 
obs; 2015 OH-XRF
125-103-1 50-60 D OBS com 0 p 1 0.6
126-103-2 50-60 D EXI f 0 n 1 1.3
127-103-3 50-60 D EXI com 0 p 1 44.4 giant fgv flake
130-104-1 60-70 FT OBS n/a 0 p 1 0.4 distal flake frag w/ use-wear on one margin 
unifacial
130-104-1 60-70 FT OBS n/a 0 p 1 0.5 chunky distal flake frag w/ retouch + use-
wear on distal edge unifacial
133-104-4 60-70 D OBS abr 0 p 1 4.4 sent for hydration studies 2011 (single cut); 
2015 XRF
134-104-5 60-70 FT OBS PRX 1.7 1.6 0.4 com 0.0 p 1 0.8 sent for XRF studies; sent for hydration 
studies (single cut); flake tool with use-wear 
and retouch on 2 opposite margins
135-104-6 60-70 FT EXI COM 8.1 6.6 2.0 1 163.4 NOT IN BOX
130-104-1 60-70 D OBS n/a 0 n/a 6 0.6 Y
130-104-1 60-70 D OBS n/a 0 n/a 53 2.5 Y
130-104-1 60-70 D OBS abr 0 p 1 0.2 BTF
130-104-1 60-70 D OBS abr 0 p 1 0.2
130-104-1 60-70 D OBS abr 0 p 1 0.2
130-104-1 60-70 D OBS com 0 p 1 0.2 BTF
130-104-1 60-70 D OBS com 0 p 1 0.2
130-104-1 60-70 D OBS com 0 p 1 0.2
130-104-1 60-70 D OBS n/a 0 p 1 0.2
130-104-1 60-70 D OBS n/a 0 p 1 0.2
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130-104-1 60-70 D OBS n/a 0 p 1 0.2
130-104-1 60-70 D OBS n/a 0 p 1 0.3
130-104-1 60-70 D OBS n/a 0 p 1 0.3
130-104-1 60-70 D OBS n/a 0 n 1 0.4 bad quality obs
130-104-1 60-70 D OBS com 0 p 1 0.6 BTF, opalized fractures
131-104-2 60-70 D EXI n/a 0 n/a 2 0.2 Y tiny FGV frags
131-104-2 60-70 D EXI com 0 p 1 1.5 FGV flake w/ visible bulb
131-104-2 60-70 D EXI com 0 p 1 14.1 huge FGV flake with visible bulb
132-104-3 60-70 D EXI f 0 p 1 6.2
132-104-3 60-70 D EXI cort 3 n 1 8.8 cobble test, platform is exterior smooth 
surface
137-105-2 70-80 D OBS n/a 0 n/a 4 0.3 Y total weight .3
137-105-2 70-80 D OBS n/a 0 n/a 41 2.2 Y
137-105-2 70-80 D OBS abr 0 p 1 0.2
137-105-2 70-80 D OBS abr 0 p 1 0.2
137-105-2 70-80 D OBS frag p abr 0 p 1 0.2
137-105-2 70-80 D OBS abr 0 p 1 0.2
137-105-2 70-80 D OBS frag m n/a 0 p 1 0.2
137-105-2 70-80 D OBS frag m n/a 0 p 1 0.2
137-105-2 70-80 D OBS com 0 p 1 0.3
137-105-2 70-80 D OBS com 0 p 1 0.3 hinge fracture
137-105-2 70-80 D OBS frag d n/a 0 p 1 0.3
137-105-2 70-80 D OBS frag m n/a 0 p 1 0.3
137-105-2 70-80 D OBS frag m n/a 0 p 1 0.3
137-105-2 70-80 D OBS frag m n/a 0 p 1 0.4
137-105-2 70-80 D OBS com 0 p 1 0.6
137-105-2 70-80 D OBS abr 0 p 1 0.7 good example of BTF on opaue black obs
137-105-2 70-80 D OBS frag d n/a 0 p 1 1.2
137-105-2 70-80 FT OBS frag m n/a 0 p 1 1.1 105-2-a sent for hydration studies 2011 
(single cut); 2015 XRF; retouch along one 
margin
137-105-2 70-80 FT OBS frag d n/a 0 p 1 2.1 retouch to create indent and then use-wear in 
one spot
138-105-3 70-80 D QTZ n/a 0 p 1 0.6
139-105-4 70-80 D EXI n/a 0 n 1 0.2
139-105-4 70-80 D EXI com 0 p 1 1.7
139-105-4 70-80 D EXI cort 3 n 1 1.5
201
140-105-5 70-80 T OBS PRX 1.2 1.8 0.5 n/a 0.0 p 1 1.2 biface sent for XRF studies; sent for 
hydration studies (single cut); probs break in 
haft, basal thinning, flakes go more than 
halfway across face, edges dulled to fit into 
haft (?)
141-105-6 70-80 T OBS MRG 1.6 0.4 0.5 n/a 0.0 p 1 0.4 biface edge fragment, remnant flake surface 
visible, frag so impossible to tell how far 
flakes cross face, edges have fine flakes 
taken off that don't even cross frag piece
142-105-7 70-80 FT OBS n/a 0 p 1 1.9 flake frag w/ no platform visible anymore; 
retouch on 2 margins, use-wear on 3 margins
143-106-1 70-80 T EXI DST 4.0 1.8 0.6 n/a 0.0 p 1 5.6 lanceolate proj pt, complete!, poss 
Steamboat Lanceolate (see Justice 
2002:280, 285)144-107-1 80-90 D OBS n/a 0 p 2 0.2 Y
144-107-1 80-90 D OBS n/a 0 p 20 1.6 Y
144-107-1 80-90 D OBS abr 0 p 1 0.2
144-107-1 80-90 D OBS abr 0 p 1 0.2
144-107-1 80-90 D OBS abr 0 p 1 0.2
144-107-1 80-90 D OBS frag p abr 0 p 1 0.2
144-107-1 80-90 D OBS com 0 p 1 0.2
144-107-1 80-90 D OBS frag d n/a 0 p 1 0.2 107-1-a sent for hydration studies 2011 
(single cut); 2015 XRF
144-107-1 80-90 D OBS abr 0 p 1 0.3
144-107-1 80-90 D OBS com 0 p 1 0.5
144-107-1 80-90 D OBS frag p com 0 p 1 0.9 banded obs
144-107-1 80-90 D OBS frag m n/a 0 p 1 0.9 giant hinge fracture
144-107-1 80-90 D OBS abr 0 p 1 1.3 banded obs
144-107-1 80-90 FT OBS abr 0 p 1 0.7 use-wear along one margin
146-107-3 80-90 D QTZ n/a 0 n 1 0.2 clear qtz
146-107-3 80-90 D QTZ n/a 0 p 2 <.1 Y clear qtz
147-107-4 80-90 D EXI cort 1 p 1 4.2 cortical platform with smooth exterior surface
147-107-4 80-90 D EXI cort 1 p 1 54.9 huge FGV flake, platform cortical w/ smooth 
exterior surface, distal end has smooth 
surface too indicating a previous flake 
removal 
149-107-6 80-90 D OBS LON 2.5 1.6 1.0 n/a 0.0 n 1 3.7 sent for XRF studies; sent for hydration 
studies (single cut)
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145-107-2 80-90 D CCS n/a 0 n/a 1 <.1 Y cream/brown marbled
145-107-2 80-90 D CCS n/a 0 n/a 1 <.1 Y red
147-107-4 80-90 D EXI com 0 p 1 19.4
147-107-4 80-90 D EXI com 0 n 3 78.4
148-107-5 80-90 D EXI com 0 p 1 3.7 light bown grey FGV
151-108-2 90-100 D OBS n/a 0 n/a 4 0.4 Y total weight .4
151-108-2 90-100 D OBS n/a 0 n/a 29 2.1 Y
151-108-2 90-100 D OBS abr 0 p 1 0.2
151-108-2 90-100 D OBS abr 0 p 1 0.2
151-108-2 90-100 D OBS frag p abr 0 p 1 0.2
151-108-2 90-100 D OBS abr 0 p 1 0.2
151-108-2 90-100 D OBS abr 0 p 1 0.2
151-108-2 90-100 D OBS frag m n/a 0 p 1 0.2
151-108-2 90-100 D OBS frag d n/a 0 p 1 0.2
151-108-2 90-100 D OBS frag m n/a 0 p 1 0.2
151-108-2 90-100 D OBS abr 0 p 1 0.3
151-108-2 90-100 D OBS com 0 p 1 0.3
151-108-2 90-100 D OBS frag m n/a 0 p 1 0.3
151-108-2 90-100 D OBS com 0 p 1 0.4 108-2-a sent for hydration studies 2011 
(single cut); 2015 XRF
151-108-2 90-100 D OBS com 0 p 1 0.4
151-108-2 90-100 D OBS frag d n/a 0 p 1 0.4
151-108-2 90-100 D OBS abr 0 p 1 0.5
151-108-2 90-100 D OBS frag m n/a 0 p 1 0.5
151-108-2 90-100 D OBS frag d n/a 0 p 1 0.8
151-108-2 90-100 D OBS frag m n/a 0 p 1 0.8
151-108-2 90-100 D OBS com 0 p 1 0.9
151-108-2 90-100 D OBS abr 0 p 1 1.2 good example of BTF
151-108-2 90-100 D OBS frag d n/a 0 p 1 1.2
151-108-2 90-100 FT OBS frag p com 0 p 1 0.8 use-wear along one margin
151-108-2 90-100 FT OBS frag p abr 0 p 1 2.2 retouch along one margin w/ some use-wear
152-108-3 90-100 D QTZ f 0 p 1 1.0 white cloudy qtz
153-108-4 90-100 D EXI n/a 0 n 1 1.0 flake frag
153-108-4 90-100 D EXI n/a 0 n 1 1.5 tabular shaped flake frag
154-108-5 90-100 FT OBS n/a 0 p 1 1.4 flake frag w/ 3 margins of retouch and use-
wear and poss awl tip
155-108-6 90-100 FT OBS DST 0.9 1.7 0.3 n/a 0.0 p 1 0.4 use-wear on one margin
156-108-7 90-100 FT OBS LON 3.8 1.6 0.4 com 0.0 p 1 1.8 sent for hydration studies, double cuts
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158-109-2 100-110 D OBS com 0 p 1 <.1 Y 158-109-2-b tiny deb flake
158-109-2 100-110 D OBS n/a 0 p 4 0.3 Y
158-109-2 100-110 D OBS n/a 0 p 17 1.2 Y
158-109-2 100-110 D OBS abr 0 p 1 0.2
158-109-2 100-110 D OBS com 0 p 1 0.2
158-109-2 100-110 D OBS frag p n/a 0 p 1 0.2
158-109-2 100-110 D OBS frag p abr 0 p 1 0.3
158-109-2 100-110 D OBS com 0 p 1 0.3
158-109-2 100-110 D OBS f 0 p 1 0.3
158-109-2 100-110 D OBS frag m n/a 0 p 1 0.3
158-109-2 100-110 D OBS f 0 p 1 0.4
158-109-2 100-110 D OBS abr 0 p 1 0.8
158-109-2 100-110 D OBS frag p com 0 p 1 1.6 looks like other flakes were taken off lateral 
margins, leaving long, narrow but still chunky 
flake frag
158-109-2 100-110 D OBS frag m n/a 0 p 1 2.0 109-2-a sent for hydration studies 2011 
(single cut); 2015 XRF
159-109-3 100-110 D CCS n/a 0 n/a 2 0.1 Y buff-colored CCS
160-109-4 100-110 FT OBS 1 1.2 NOT IN BOX
162-110-2 110-120 D OBS n/a 0 n/a 6 0.5 Y
162-110-2 110-120 D OBS n/a 0 n/a 21 1.3 Y
162-110-2 110-120 D OBS abr 0 p 1 <.1 Y 162-110-2-c tiny deb flake
162-110-2 110-120 D OBS abr 0 p 1 0.2
162-110-2 110-120 D OBS abr 0 p 1 0.2
162-110-2 110-120 D OBS abr 0 p 1 0.2
162-110-2 110-120 D OBS abr 0 p 1 0.2
162-110-2 110-120 D OBS abr 0 p 1 0.2
162-110-2 110-120 D OBS abr 0 p 1 0.2
162-110-2 110-120 D OBS com 0 p 1 0.2
162-110-2 110-120 D OBS frag m n/a 0 p 1 0.2
162-110-2 110-120 D OBS frag m n/a 0 p 1 0.2
162-110-2 110-120 D OBS frag p abr 0 p 1 0.3
162-110-2 110-120 D OBS com 0 p 1 0.3 110-2-a sent for hydration studies 2011 
(single cut); 2015 XRF
162-110-2 110-120 D OBS f 0 p 1 0.3
162-110-2 110-120 D OBS com 0 p 1 0.4
162-110-2 110-120 D OBS com 0 p 1 0.4
162-110-2 110-120 D OBS frag d n/a 0 p 1 0.4
162-110-2 110-120 D OBS f 0 p 1 0.5
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162-110-2 110-120 FT OBS frag p n/a 0 p 1 0.7 162-110-2-b originally bagged as deb but has 
use-wear alaong one margin (cut here); distal 
flake frag
163-110-3 110-120 D CCS com 0 n 1 0.2 dark red brown
163-110-3 110-120 D CCS abr 0 p 1 0.2 orange, cream, red 
163-110-3 110-120 D CCS com 0 p 1 0.2 BTF, flat, lots of dorsal scars, red
163-110-3 110-120 D CCS n/a 1 p 1 0.6 red, black grey ccs with corner of cortex on 
dorsal surface
164-110-4 110-120 D QTZ n/a 0 n/a 2 <.1 Y tiny qtz frags, 1 clear and 1 cloudy white
164-110-4 110-120 D QTZ f 0 p 1 3.5 large cloudy qtz flake w/ clear platform
165-110-5 110-120 D EXI n/a 0 n 1 0.7
165-110-5 110-120 D EXI f 0 p 1 10.1 sstep fracture on dorsak surface
165-110-5 110-120 D EXI cort 1 p 1 9.8 huge FGV flake, smooth cortical surface 
platform
166-110-6 110-120 FT IGN COM 6.5 3.8 1.8 cort 1.0 p 1 60.8 huge FGV flake with smooth exterior cortical 
surface, previous flake removal dorsal side, 
retouch on one margin
167-110-7 110-120 D QTZ n/a 0 n 1 3.1
169-111-2 120-130 D OBS n/a 0 a 1 <.1 Y
169-111-2 120-130 D OBS n/a 0 n/a 33 2.6 Y
169-111-2 120-130 D OBS abr 0 p 1 <.1 Y 162-110-2-c tiny deb flake
169-111-2 120-130 D OBS frag m n/a 0 a 1 0.2
169-111-2 120-130 D OBS frag p abr 0 p 1 0.2
169-111-2 120-130 D OBS abr 0 p 1 0.2
169-111-2 120-130 D OBS abr 0 p 1 0.2
169-111-2 120-130 D OBS com 0 p 1 0.2
169-111-2 120-130 D OBS frag d n/a 0 p 1 0.2 pale, almost buff, obs
169-111-2 120-130 D OBS abr 0 p 1 0.3 111-2-a sent for hydration studies 2011 
(single cut); 2015 XRF
169-111-2 120-130 D OBS com 0 p 1 0.3
169-111-2 120-130 D OBS f 0 p 1 0.3
169-111-2 120-130 D OBS abr 0 p 1 1.6 banded obs
169-111-2 120-130 FT OBS f 0 p 1 1.0 chunkly w/ use-wear on square margins
169-111-2 120-130 FT OBS com 0 p 1 2.5 169-111-2-b, use-wear on 2 lateral margins
170-111-3 120-130 D QTZ n/a 0 n/a 1 <.1 Y
171-111-4 120-130 D CCS n/a 0 n 1 <.1 Y dark purple brown ccs
171-111-4 120-130 D CCS n/a 0 n 1 <.1 Y light grey ccs with inclusions
171-111-4 120-130 D CCS n/a 0 n 1 0.2 translucent and buff ccs
171-111-4 120-130 D CCS com 0 p 1 0.3 orange ccs
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171-111-4 120-130 D CCS n/a 0 p 1 0.3 orange ccs
172-111-5 120-130 D EXI n/a 0 p 1 1.2 thin FGV flake fragment, poss BTF
173-111-6 120-130 D EXI com 0 n 1 0.4
173-111-6 120-130 D EXI f 0 n 1 0.2
174-112-1 130-140 D OBS n/a 0 n/a 4 0.4 Y
174-112-1 130-140 D OBS n/a 0 n/a 11 0.8 Y
174-112-1 130-140 D OBS abr 0 p 1 0.2 174-112-1-c smallish deb flake w/ patination 
around distal edges, curvature and dorsal 
scars, poss BTF
174-112-1 130-140 D OBS frag p abr 0 p 1 0.2
174-112-1 130-140 D OBS abr 0 p 1 0.2
174-112-1 130-140 D OBS com 0 p 1 0.8 112-1-a sent for hydration studies 2011 
(single cut); 2015 XRF
174-112-1 130-140 D OBS com 1 p 1 2.3 174-112-1-b big chunk prob shatter w/ 
pumice-y edge
175-112-2 130-140 D QTZ n/a 0 n/a 1 <.1 Y tiny clear quartz frag
176-112-3 130-140 D CCS com 0 p 1 1.6 marbley ccs
177-112-4 130-140 D EXI n/a 0 n 1 0.8
178-112-5 130-140 D EXI abr 0 p 1 0.2
206
Hot Springs TU 2 
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CAT # LVL ART RAW 
MAT
FRAG? PLAT CORTEX DORSAL 
SCARS
CT WT <.1g COMMENTS
2-001 0-10 T obs y n/a 0 multi 1 0.2 proj pt base frag w/ concave base and bottom half of notch visible -> prob 
DSN w/ top snapped off; bagged separately
2-003 0-10 T ccs n n/a 0 n/a 1 52.7 poss core, or at least tested cobble -> can see at least one flake scar
2-004 0-10 D ccs y n/a 0 y 1 <.1 Y crumb of peach-colored ccs; too small for attributes
2-004 0-10 D obs n/a n/a 0 n/a 116 9.6 Y <.1g micro-deb
2-004 0-10 D obs p com 0 multi 1 0.2
2-004 0-10 D obs d n/a 0 multi 1 0.2
2-004 0-10 D obs d n/a 0 n 1 0.2
2-004 0-10 D obs n com 0 multi 1 0.3
2-004 0-10 D obs n com 0 multi 1 0.3 thin 
2-004 0-10 D obs n com 0 multi 1 0.3 thin
2-004 0-10 D obs p com 0 multi 1 0.3
2-004 0-10 D obs n com 0 multi 1 0.3
2-004 0-10 D obs n com 0 multi 1 0.3 strong curve
2-004 0-10 D obs n com 0 multi 1 0.3
2-004 0-10 D obs d n/a 0 multi 1 0.3
2-004 0-10 D obs m n/a 0 multi 1 0.3
2-004 0-10 D obs d n/a 0 n 1 0.3
2-004 0-10 D obs p com 0 multi 1 0.5 blocky
2-004 0-10 D obs m n/a 0 multi 1 0.5 BTF, one edge dorsal side has worked bifacial surface
2-004 0-10 D obs p com 0 multi 1 0.6 patina
2-004 0-10 D obs d n/a 0 n 1 0.7 patina
2-004 0-10 D obs p com 0 multi 1 0.8 grainy grey obs; BTF
2-004 0-10 D obs n com 0 multi 1 1.6 short + blocky
2-004 0-10 D obs n com 0 multi 1 2.1 short + blocky
2-004 0-10 D obs n com 0 multi 1 2.1 short + blocky
2-004 0-10 T obs m n/a 0 multi 1 1.1 tool frag, poss biface midsection -> appears to be retouched flake; long + 
narrow w/ strong central arris
2-004 0-10 T obs y n/a 0 multi 1 1.5 biface tip frag, light use-wear along one margin; poss re-use as proj pt?
2-004 0-10 T obs y n/a 0 multi 1 0.3 biface edge frag
2-004 0-10 T obs y n/a 0 multi 1 0.3 biface tip frag, poss proj pt tip
2-004 0-10 T obs y n/a 0 multi 1 0.4 biface medial frag, poss proj pt; triangle shape
2-004-001 0-10 FT obs d n/a 0 multi 1 2.6 frag of larger flake w/ use-wear on dorsal side w/ lots of other scars, 
uniface frag
2-004-002 0-10 D obs n abr 0 multi 1 <.1 Y small curved flake w/ lots of dosal scars, slightly curved, BTF (too small for 
analysis?) 208
2-004-003 0-10 T obs y n/a 0 multi 1 1.3 biface frag w/ edge and interior, rings of force in interior show platform on 
flat worked ventral/dorsal surface -> recycling double OH
2-007 10-20 T obs y n/a 0 multi 1 0.3 proj pt tip frag made on flake blank -> relict surfaces visible, very thin and 
flat; bagged separately
2-008 10-20 T obs y n/a 0 multi 1 <.1 proj pt tip frag for arrow; bagged separately
2-009 10-20 T obs y n/a 0 multi 1 2 fan-shaped poss multi-use tool, small retouch flakes off opp sides of lateral 
margins; original flake attributtes diff to ID, poss retouched larger BTF bc of 
curvature
2-010 10-20 D ccs m n/a n/a multi 1 <.1 Y buff color w/ blue/grey mottled
2-010 10-20 D ccs n com n/a y 1 <.1 Y buff color, thin
2-010 10-20 D fgv p com 0 multi 1 0.2
2-010 10-20 D obs n/a n/a 0 n/a 392 27.5 Y <.1g micro-deb
2-010 10-20 D obs n com 0 multi 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.2
2-010 10-20 D obs p com 0 multi 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.2 curved
2-010 10-20 D obs n com 0 multi 1 0.2
2-010 10-20 D obs p com 0 multi 1 0.2
2-010 10-20 D obs p com 0 multi 1 0.2
2-010 10-20 D obs p com 0 multi 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.2 dorsal bifacially worked
2-010 10-20 D obs d n/a 0 multi 1 0.2
2-010 10-20 D obs d n/a 0 multi 1 0.2
2-010 10-20 D obs m n/a 0 multi 1 0.2
2-010 10-20 D obs m n/a 0 multi 1 0.2
2-010 10-20 D obs d n/a 0 multi 1 0.2
2-010 10-20 D obs y n/a 0 multi 1 0.2 blocky
2-010 10-20 D obs m n/a 0 multi 1 0.2
2-010 10-20 D obs d n/a 0 multi 1 0.2
2-010 10-20 D obs d n/a 0 multi 1 0.2
2-010 10-20 D obs d n/a 0 multi 1 0.2
2-010 10-20 D obs d n/a 0 multi 1 0.2
2-010 10-20 D obs m com 0 y 1 0.2
2-010 10-20 D obs n com 0 multi 1 0.3
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2-010 10-20 D obs p com 0 multi 1 0.3
2-010 10-20 D obs p com 0 multi 1 0.3 curved BTF
2-010 10-20 D obs n com 0 multi 1 0.3
2-010 10-20 D obs n com 0 multi 1 0.3
2-010 10-20 D obs p com 0 multi 1 0.3
2-010 10-20 D obs n com 0 multi 1 0.3
2-010 10-20 D obs n com 0 multi 1 0.3 curved
2-010 10-20 D obs n com 0 multi 1 0.3
2-010 10-20 D obs m n/a 0 multi 1 0.3
2-010 10-20 D obs d n/a 0 multi 1 0.3
2-010 10-20 D obs m n/a 0 multi 1 0.3 blocky
2-010 10-20 D obs n com 3 n 1 0.3
2-010 10-20 D obs p com 0 multi 1 0.4 BTF
2-010 10-20 D obs n com 0 multi 1 0.4
2-010 10-20 D obs n com 0 multi 1 0.4 grainy grey obs; BTF
2-010 10-20 D obs n com 0 multi 1 0.4
2-010 10-20 D obs p com 0 multi 1 0.4
2-010 10-20 D obs y n/a 0 multi 1 0.4 blocky shatter?; no vis platform
2-010 10-20 D obs m n/a 0 multi 1 0.5 blocky
2-010 10-20 D obs d n/a 0 multi 1 0.5
2-010 10-20 D obs m n/a 0 multi 1 0.5
2-010 10-20 D obs p com 0 multi 1 0.6
2-010 10-20 D obs d com 0 multi 1 0.6
2-010 10-20 D obs m n/a 0 multi 1 0.7
2-010 10-20 D obs d n/a 0 multi 1 1 blocky
2-010 10-20 D obs n com 0 multi 1 1.5 BTF
2-010 10-20 D obs m n/a 0 y 1 1.9
2-010 10-20 FT obs m n/a 0 multi 1 0.3 use-wear on one margin
2-010 10-20 FT obs m n/a 0 n 1 0.6 utilitzed flake frag w/ light use-wear
2-010 10-20 FT obs m n/a 0 multi 1 <.1 light use-wear along one edge, flake tool frag
2-010 10-20 T ccs y n/a 0 multi 1 0.2 biface/proj pt tip frag
2-010 10-20 T obs y n/a 0 multi 1 0.3 small biface tip frag, poss proj pt, look slike serrated edge?
2-010 10-20 T obs y n/a 0 multi 1 0.4 biface tool frag edge
2-010 10-20 T obs y n/a 0 multi 1 1 distal frag of drill/awl
2-010-001 10-20 D obs p com 0 multi 1 0.8 proximal flake frag, slightly curved, mult dorsal, prepared platform
2-010-002 10-20 FT obs p com 0 multi 1 1.5 larger BTF?, light use-wear on one lateral margin
2-013 10-20 D ccs p com n/a n 1 0.6 dark red/pink varigated ccs w/ crusty cortex bits
2-013 10-20 D ccs n flat n/a multi 1 2 dark red/orange veined varigated ccs 210
2-014 10-20 D ccs y n/a 1 multi 1 0.9 pyramid-shaped nugget of grey/black banded ccs w/ some cortical crusty 
bits , poss edge of larger biface but not willing to label tool frag
2-014 10-20 D obs p com 0 multi 1 0.3
2-014 10-20 D obs d n/a 0 multi 1 0.3 pale grey translucent obs
2-015 10-20 D ccs d n/a n/a multi 1 0.2 white/pale pink translucent ccs frag w/ delicate dorsal scars, smooth 
ventral surface or else would guess it's biface tip frag
2-015 10-20 D ccs d n/a n/a n 1 0.3 white/pale grey ccs frag
2-015 10-20 D qtz m n/a n/a multi 1 0.8 cloudy white quartz flake frag
2-016 10-20 D ccs n com n/a multi 1 0.3 small buff/white+ light grey translucent ccs
2-016 10-20 D qtz m n/a n/a multi 1 0.2 small medial frag of larger quartz flake, multiple small flake scars visible on 
dorsal surface
2-016 10-20 T qtz y n/a n/a multi 1 0.5 small quartz biface midsection, clear and cloudy parts of quartz crystal
2-017 10-20 D ccs n com n/a multi 1 <.1 Y dark red ccs flake frag w/ fine linear dorsal scars
2-017 10-20 D ccs d n/a n/a multi 1 <.1 Y dark red ccs flake frag
2-027 20-30 T obs y n/a 0 multi 1 0.5 proj pt frag, missing one side of tang; DSN; appears to be made on flake 
blank -> relict smooth ventral surface w/ visible rings of force, relict 
smooth dorsal as well; bagged separately
2-029 20-30 T obs y n/a 0 multi 1 0.7 biface tip frag, thick in cross section
2-031 20-30 D fgv m n/a n/a y 1 0.3 black, blocky
2-031 20-30 D obs n/a n/a 0 n/a 398 25.2 Y <.1g micro-deb
2-031 20-30 D obs n abr 0 multi 1 0.2
2-031 20-30 D obs n com 0 multi 1 0.2 banded obs, curved
2-031 20-30 D obs n com 0 multi 1 0.2
2-031 20-30 D obs p com 0 multi 1 0.2
2-031 20-30 D obs n com 0 multi 1 0.2
2-031 20-30 D obs p com 0 multi 1 0.2
2-031 20-30 D obs p com 0 multi 1 0.2
2-031 20-30 D obs p com 0 multi 1 0.2
2-031 20-30 D obs d n/a 0 multi 1 0.2 light grey crazed obs
2-031 20-30 D obs m n/a 0 multi 1 0.2 blocky
2-031 20-30 D obs d n/a 0 multi 1 0.2 blocky
2-031 20-30 D obs d n/a 0 multi 1 0.2
2-031 20-30 D obs d n/a 0 multi 1 0.2
2-031 20-30 D obs d n/a 0 y 1 0.2
2-031 20-30 D obs p com 0 multi 1 0.3
2-031 20-30 D obs p com 0 multi 1 0.3
2-031 20-30 D obs p com 0 multi 1 0.3
2-031 20-30 D obs n com 0 multi 1 0.3
2-031 20-30 D obs p com 0 multi 1 0.3
211
2-031 20-30 D obs p com 0 multi 1 0.3
2-031 20-30 D obs n flat 0 multi 1 0.3
2-031 20-30 D obs m n/a 0 multi 1 0.3
2-031 20-30 D obs m n/a 0 multi 1 0.3 blocky
2-031 20-30 D obs m n/a 0 multi 1 0.3
2-031 20-30 D obs p abr 0 multi 1 0.4
2-031 20-30 D obs p com 0 multi 1 0.4
2-031 20-30 D obs d n/a 0 multi 1 0.4
2-031 20-30 D obs m n/a 0 multi 1 0.4 blocky
2-031 20-30 D obs d n/a 0 multi 1 0.4
2-031 20-30 D obs m n/a 0 multi 1 0.4
2-031 20-30 D obs d n/a 0 y 1 0.4
2-031 20-30 D obs p abr 0 multi 1 0.5
2-031 20-30 D obs p com 0 multi 1 0.5
2-031 20-30 D obs m n/a 0 multi 1 0.5
2-031 20-30 D obs p com 0 multi 1 0.6
2-031 20-30 D obs n com 0 multi 1 0.6
2-031 20-30 D obs d n/a 0 multi 1 0.6
2-031 20-30 D obs p com 0 multi 1 0.7
2-031 20-30 D obs p com 0 multi 1 0.7 flat
2-031 20-30 D obs p abr 0 multi 1 0.8
2-031 20-30 D obs m n/a 0 y 1 0.9
2-031 20-30 D obs d n/a 0 multi 1 1 BTF?
2-031 20-30 D obs d n/a 0 multi 1 1.1
2-031 20-30 D obs m n/a 0 multi 1 2 BTF?
2-031 20-30 D obs p com 0 multi 1 2.2 blocky
2-031 20-30 D qtz m n/a n/a multi 1 <.1 Y quartz crumb or clear glass
2-031 20-30 FT obs y com 0 multi 1 2.1 grainy grey obs, use-wear on margin near bulb
2-031 20-30 FT obs y n/a 0 multi 1 1.2 drill/awl end , use-waer on one margin
2-031 20-30 FT obs m n/a 0 multi 1 0.8 tool frag edge w/ steep retouch, fan-shaped
2-031 20-30 FT obs d n/a 0 multi 1 1.1 thumbnail scraper?; use-wear around semi-circ distal margin
2-031 20-30 T obs y n/a 0 multi 1 0.2 biface/proj pt tip frag
2-031 20-30 T obs y n/a 0 multi 1 0.4 biface/proj pt tip frag
2-031 20-30 T obs y n/a 0 multi 1 0.5 biface edge/tip frag; 
2-031 20-30 T obs y n/a 0 multi 1 0.8 biface edge/tip frag
2-031 20-30 T obs 1 1.8 proj pt/biface basal frag; stemmed base; basal width 11.25mm, max 
thickness 5.59; poss dart point?finishid biface, flakes go more than halfway 
across
2-031 20-30 T obs y n/a 0 multi 1 1.1 biface edge frag
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2-031-001 20-30 FT obs m n/a 0 multi 1 1.7 use-wear on two lateral margins visible dorsal side 
2-031-002 20-30 D obs n com 0 multi 1 0.5 dosal side bifacially worked -> flake taken off for resharpening?
2-032 20-30 T qtz n n/a n/a multi 1 1.7 quartz clear crystal, appears to be awl or poss edge frag of larger biface? 
Did they even make quartz bifaces? Triangular in cross-section 33.9mm 
long x ~7.1mm thick
2-033 20-30 D ccs d n/a n/a multi 1 <.1 Y tiny buff/orange flake frag 
2-033 20-30 D ccs d n/a n/a n 1 <.1 Y tiny white/grey ccs frag
2-033 20-30 D ccs n com n/a multi 1 0.2 black veined grey/buff ccs w/ translucent areas
2-033 20-30 D ccs y n/a n/a multi 1 0.2 dark red ccs, worked dorsal side but no platform attributes
2-033 20-30 D ccs n com n/a multi 1 0.3 black veined grey/buff ccs w/ translucent areas, 
2-033 20-30 D qtz m n/a n/a multi 1 0.4 quartz flake w/ actual flake attributes like shape
2-033 20-30 D qtzte n cort 3 n 1 2 appears to be quartzite cobble cortical flake from testing? Smooth 
weathered outer surface and more grainy interior
2-035 20-30 D ccs d n/a n/a multi 1 0.2 dark red ccs
2-035 20-30 D ccs n flat n/a multi 1 0.6 dark red ccs slightly translucent
2-035 20-30 D ccs y n/a n/a multi 1 0.7 dark red/orange ccs chunk w/ no visible platform attributes
2-035 20-30 D ccs d n/a n/a n 1 1.2 dark red ccs chunk w/ pitted surface
2-035 20-30 D fgv d n/a n/a multi 1 0.4
2-035 20-30 D fgv y n/a n/a multi 1 1.7 basalt flake, no platform attributes observed
2-035 20-30 D fgv n com n/a multi 1 1.9 basalt flake w/ burnished and smoothed dorsal surface
2-038 20-30 T obs y n/a 0 multi 1 1.3 thick biface tip frag, asymmetrical w/ point as if for awl,  would be good to 
OH to eliminate poss of dart above arrow pts
2-055 30-40 D fgv y n/a n/a n 1 9.1 basalt, one side (poss relict dorsal?) smoothed w/ no dorsal scars apparent, 
chunky block w/ no clear flake attributes, poss testing larger piece or trying 
to recycle?
2-056 30-40 FT obs p flat 1 multi 1 13.1 giant linear flake w/ bifacial retouch along one side and one section of the 
other (which is poss awl point), proximal flake frag w/ hinge termination 
snapped off distal end; one line of cortex down dorsal side, although dorsal 
and platform are patinated -> poss DOUBLE OH on worked edge and 
platform?
2-057 30-40 T obs y com 0 multi 1 1.9 thick biface tip frag smashed on flat side -> rings of force still visible, for 
recycling? Double OH would be useful to see if made and recycled 
immediately or much later -> interesting bc close to surface
2-058 30-40 T obs y n/a 0 multi 1 0.3 proj pt tip frag, probs arrow head; bagged separately
2-059 30-40 T ccs y n/a n/a multi 1 0.2 red shiny ccs proj pt frag w/ concave , prob Cottonwood Triangular; bagged 
separately 
2-062 30-40 D ccs d n/a n/a n 1 0.2 red, peach, white mottled; pitted dorsal surface
2-062 30-40 D fgv n com n/a y 1 <.1 Y sparkly fan-shaped tiny flake
2-062 30-40 D fgv d n/a n/a y 1 0.2 little triangle-shaped frag
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2-062 30-40 D fgv m n/a n/a multi 1 0.3
2-062 30-40 D fgv p com n/a n 1 0.4 is this even a flake? Hard to tell. Long + narrow frag
2-062 30-40 D obs p abr 0 multi 1 <.1 Y poss BTF bc multi dorsal scars and slight curvature
2-062 30-40 D obs n/a n/a 0 n/a 457 28.5 Y <.1g micro-deb
2-062 30-40 D obs n com 0 multi 1 0.2
2-062 30-40 D obs n com 0 multi 1 0.2
2-062 30-40 D obs n com 0 multi 1 0.2
2-062 30-40 D obs n com 0 multi 1 0.2
2-062 30-40 D obs p com 0 multi 1 0.2
2-062 30-40 D obs p com 0 multi 1 0.2
2-062 30-40 D obs n com 0 multi 1 0.2
2-062 30-40 D obs p com 0 multi 1 0.2
2-062 30-40 D obs p com 0 multi 1 0.2
2-062 30-40 D obs p com 0 multi 1 0.2
2-062 30-40 D obs p com 0 multi 1 0.2
2-062 30-40 D obs d n/a 0 multi 1 0.2
2-062 30-40 D obs d n/a 0 multi 1 0.2
2-062 30-40 D obs d n/a 0 multi 1 0.2
2-062 30-40 D obs m n/a 0 multi 1 0.2
2-062 30-40 D obs d n/a 0 multi 1 0.2
2-062 30-40 D obs d n/a 0 multi 1 0.2 curved
2-062 30-40 D obs y n/a 0 multi 1 0.2
2-062 30-40 D obs m n/a 0 n 1 0.2
2-062 30-40 D obs d n/a 0 n 1 0.2
2-062 30-40 D obs m n/a 0 y 1 0.2
2-062 30-40 D obs p com 0 multi 1 0.3
2-062 30-40 D obs n com 0 multi 1 0.3 curved
2-062 30-40 D obs n com 0 multi 1 0.3
2-062 30-40 D obs n com 0 multi 1 0.3
2-062 30-40 D obs p com 0 multi 1 0.3
2-062 30-40 D obs n com 0 multi 1 0.3
2-062 30-40 D obs p com 0 multi 1 0.3
2-062 30-40 D obs d n/a 0 multi 1 0.3
2-062 30-40 D obs m n/a 0 multi 1 0.3 flat
2-062 30-40 D obs d n/a 0 multi 1 0.3
2-062 30-40 D obs p com 0 multi 1 0.4 curved
2-062 30-40 D obs n com 0 multi 1 0.4
2-062 30-40 D obs d n/a 0 multi 1 0.4 flat
2-062 30-40 D obs y n/a 0 multi 1 0.4 blocky pointy frag
214
2-062 30-40 D obs m n/a 0 multi 1 0.4
2-062 30-40 D obs d n/a 0 multi 1 0.4
2-062 30-40 D obs p com 0 multi 1 0.5
2-062 30-40 D obs p com 0 multi 1 0.5
2-062 30-40 D obs m n/a 0 multi 1 0.5 blocky, poss awl frag but hard to tell
2-062 30-40 D obs d n/a 0 multi 1 0.5 grey obs, curved
2-062 30-40 D obs d n/a 0 multi 1 0.5
2-062 30-40 D obs p com 0 multi 1 0.6
2-062 30-40 D obs d n/a 0 multi 1 0.6 blocky 
2-062 30-40 D obs d n/a 0 multi 1 0.6
2-062 30-40 D obs p com 0 multi 1 0.7 curved
2-062 30-40 D obs d n/a 0 multi 1 0.7 blocky distal flake frag
2-062 30-40 D obs m n/a 0 multi 1 0.8
2-062 30-40 D obs p com 0 multi 1 0.9
2-062 30-40 D obs n flat 1 multi 1 3.1
2-062 30-40 D qtz y n/a n/a multi 1 <.1 Y quartz crumb or clear glass, maybe edge frag?
2-062 30-40 D qtz p flat n/a y 1 0.3
2-062 30-40 FT obs y n/a 0 multi 1 0.4 flake frag w/ use-wear, unclear if biface frag?
2-062 30-40 FT obs m n/a 0 multi 1 0.9 grey grainy obs, medial frag w/ retouch/use-wear on one lateral margin
2-062 30-40 FT obs m n/a 0 multi 1 1.1 poss scraper edge frag w/ retouch on steep edge, banded grey obs
2-062 30-40 FT obs d n/a 0 multi 1 1.3 drill/awl end, retouch to make point, light use-wear along one margin
2-062 30-40 T obs y n/a 0 multi 1 4.2 T frag thick blocky biface frag w/ use wear on steep edges poss for use as 
scraper
2-062 30-40 T obs y n/a 0 multi 1 0.4 biface medial frag w/ tiny retouch on interior
2-062 30-40 T obs y n/a 0 multi 1 0.5 biface medial frag
2-062 30-40 T obs y n/a 0 multi 1 0.7 biface edge/tip frag
2-062 30-40 T obs y n/a 0 multi 1 1.2 biface tip frag
2-062 30-40 T obs y n/a 0 multi 1 2.2 thick biface frag
2-062-001 30-40 D obs n com 0 multi 1 0.3
2-062-002 30-40 FT obs p com 0 multi 1 1.4 use wear on both lateral margins, steeper side has retouch?
2-063 30-40 D qtz y n/a n/a n 1 <.1 Y tiny quartz crumb frag, no flake attributes visible; bagged separately
2-069 40-50 ? steatite y n/a n/a n/a 1 2.7 original catalog says fine-grain basalt awl -> disagree on both counts = 
steatite, function unknown; 46.9mm long x 3.9mm high x 6.7mm wide; 
appears to be faceted and polished, no awl/drill point visible on either end-
> both ends flat as if been snapped off; bagged separately in "awls + 
steatite" baggie
2-071 40-50 D ccs d n/a n/a multi 1 <.1 Y tiny flake
2-071 40-50 D ccs d n/a n/a multi 1 <.1 Y dark red ccs poss heat-treated
2-071 40-50 D ccs n com n/a multi 1 0.3 white ccs, slightly translucent, with crystal inclusions on distal end
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2-071 40-50 D ccs d n/a n/a multi 1 0.3 white ccs, translucent
2-071 40-50 D fgv m n/a n/a n 1 <.1 Y poss not flake?
2-071 40-50 D fgv d n/a n/a n 1 0.2 poss not flake?
2-071 40-50 D fgv d n/a n/a n 1 0.3 poss not flake?
2-071 40-50 D fgv m n/a n/a n 1 0.3 poss not flake?
2-071 40-50 D fgv d n/a n/a multi 1 0.6 poss not flake?
2-071 40-50 D obs n/a n/a 0 n/a 288 18.3 Y <.1g micro-deb
2-071 40-50 D obs n abr 0 multi 1 0.2
2-071 40-50 D obs n com 0 multi 1 0.2 BTF, worked edge on dorsal surface
2-071 40-50 D obs n com 0 multi 1 0.2
2-071 40-50 D obs n com 0 multi 1 0.2
2-071 40-50 D obs n com 0 multi 1 0.2
2-071 40-50 D obs n com 0 multi 1 0.2
2-071 40-50 D obs d n/a 0 multi 1 0.2
2-071 40-50 D obs m n/a 0 multi 1 0.2 blocky
2-071 40-50 D obs d n/a 0 multi 1 0.2
2-071 40-50 D obs m n/a 0 multi 1 0.2
2-071 40-50 D obs d n/a 0 multi 1 0.2
2-071 40-50 D obs m n/a 0 n 1 0.2
2-071 40-50 D obs m n/a 0 n 1 0.2
2-071 40-50 D obs n abr 0 multi 1 0.3
2-071 40-50 D obs p abr 0 multi 1 0.3
2-071 40-50 D obs n com 0 multi 1 0.3
2-071 40-50 D obs p com 0 multi 1 0.3
2-071 40-50 D obs m n/a 0 multi 1 0.3 blocky
2-071 40-50 D obs m n/a 0 multi 1 0.3 blocky
2-071 40-50 D obs m n/a 0 multi 1 0.3
2-071 40-50 D obs n abr 0 multi 1 0.4
2-071 40-50 D obs d n/a 0 multi 1 0.4
2-071 40-50 D obs p abr 0 multi 1 0.5
2-071 40-50 D obs p com 0 multi 1 0.5
2-071 40-50 D obs m n/a 0 multi 1 0.5
2-071 40-50 D obs y n/a 0 n 1 0.5 blocky
2-071 40-50 D obs m n/a 0 multi 1 0.7 poss BTF frag, flat and thin
2-071 40-50 D obs m n/a 0 n 1 0.7 flat
2-071 40-50 D obs p abr 0 multi 1 0.8
2-071 40-50 D obs d n/a 0 multi 1 1.2
2-071 40-50 T obs n com 0 multi 1 0.3 worked bifacial edge included on BTF
2-071 40-50 T obs y n/a 0 multi 1 0.2 proj pt tip frag
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2-071 40-50 T obs y n/a 0 multi 1 0.2 proj pt tip frag
2-071 40-50 T obs y n/a 0 multi 1 0.3 awl frag tip?
2-071 40-50 T obs y n/a 0 multi 1 0.6 poss awl frag -> flakes narrow tip, so not proj pt frag
2-071 40-50 T obs y n/a 0 multi 1 0.7 base/lateral frag of serrated biface? hinge fracture
2-071-001 40-50 D obs y n/a 0 n 1 1.2 blocky shatter
2-071-002 40-50 D obs p com 0 multi 1 0.3 poss BTF, slightly curved 
2-071-003 40-50 T obs n n/a 1 multi 1 1 grey waxy obs, appears to be biface frag (flake scars both sides) bu not 
shaped? A few retouch flakes + grinding/abrasion on one steep edge -> 
poss thumbnail scraper?
2-073 40-50 D qtz d n/a n/a multi 1 <.1 Y tiny quartz crumb flake, bagged separately
2-093 50-60 T obs y n/a 0 multi 1 0.2 tiny proj point frag, missing some of body and one tang; stubby DSN; made 
on flake blank -> relict surface visible; bagged separately
2-101 50-60 D obs p com 0 multi 1 0.2
2-101 50-60 D obs p abr 0 multi 1 0.3
2-103 50-60 T obs p n/a 0 multi 1 2.2 edge frag of larger biface, appears to have been larger flake that was 
retouched -> midsection is one large flake scar w/ smaller flakes taken off 
near edge; relatively thick cross-section; appear to have been prox flake 
frag (bulb is visible but also retouched); poss flake tool initially w/ extensive 
bifacial retouch?
2-104 50-60 D fgv n com n/a n 1 0.5
2-104 50-60 D obs d n/a 0 multi 1 0.4
2-104 50-60 D obs d n/a 0 multi 1 0.6
2-105 50-60 D ccs y n/a n/a multi 1 0.2 pink/white varigated ccs, no platform attributes Ided
2-105 50-60 T ccs y n/a n/a multi 1 0.5 dark red ccs, awl tip
2-105 50-60 T ccs y com n/a multi 1 2.3 poss ccs biface frag smashed; red/white varigated ccs
2-106 50-60 D ccs n flat 0 n 1 <.1 Y white ccs w/ grey splotches
2-107 50-60 D ccs m n/a 0 multi 1 <.1 Y orange/buff ccs
2-107 50-60 D ccs d n/a 0 multi 1 0.2 grey/black chert
2-107 50-60 D fgv d n/a 0 multi 1 0.2 flake?
2-107 50-60 D obs n/a n/a 0 n/a 840 49.2 Y <.1g micro-deb
2-107 50-60 D obs n abr 0 multi 1 0.2
2-107 50-60 D obs n abr 0 multi 1 0.2
2-107 50-60 D obs n abr 0 multi 1 0.2
2-107 50-60 D obs n abr 0 multi 1 0.2
2-107 50-60 D obs p abr 0 multi 1 0.2
2-107 50-60 D obs n abr 0 multi 1 0.2
2-107 50-60 D obs n abr 0 multi 1 0.2
2-107 50-60 D obs n abr 0 multi 1 0.2
2-107 50-60 D obs p com 0 multi 1 0.2
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2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs p com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs p com 0 multi 1 0.2
2-107 50-60 D obs n com 0 multi 1 0.2
2-107 50-60 D obs n flat 0 multi 1 0.2
2-107 50-60 D obs n flat 0 multi 1 0.2
2-107 50-60 D obs p flat 0 multi 1 0.2
2-107 50-60 D obs y n/a 0 multi 1 0.2 blocky
2-107 50-60 D obs y n/a 0 multi 1 0.2
2-107 50-60 D obs d n/a 0 multi 1 0.2
2-107 50-60 D obs m n/a 0 multi 1 0.2
2-107 50-60 D obs y n/a 0 multi 1 0.2 rounded crumb, hard to id attributes
2-107 50-60 D obs d n/a 0 multi 1 0.2
2-107 50-60 D obs m n/a 0 multi 1 0.2
2-107 50-60 D obs d n/a 0 multi 1 0.2
2-107 50-60 D obs m n/a 0 multi 1 0.2
2-107 50-60 D obs m n/a 0 multi 1 0.2
2-107 50-60 D obs y n/a 0 multi 1 0.2 curved
2-107 50-60 D obs m n/a 0 multi 1 0.2
2-107 50-60 D obs m n/a 0 multi 1 0.2
2-107 50-60 D obs d n/a 0 multi 1 0.2
2-107 50-60 D obs n com 0 n 1 0.2
2-107 50-60 D obs m n/a 0 n 1 0.2
2-107 50-60 D obs m n/a 0 n 1 0.2
2-107 50-60 D obs n abr 0 multi 1 0.3 BTF
2-107 50-60 D obs p abr 0 multi 1 0.3
2-107 50-60 D obs n abr 0 multi 1 0.3
2-107 50-60 D obs n abr 0 multi 1 0.3
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2-107 50-60 D obs p com 0 multi 1 0.3 bulb off larger flake
2-107 50-60 D obs n com 0 multi 1 0.3
2-107 50-60 D obs n com 0 multi 1 0.3
2-107 50-60 D obs n com 0 multi 1 0.3
2-107 50-60 D obs n flat 0 multi 1 0.3
2-107 50-60 D obs y n/a 0 multi 1 0.3 blocky
2-107 50-60 D obs m n/a 0 multi 1 0.3
2-107 50-60 D obs d n/a 0 multi 1 0.3
2-107 50-60 D obs y n/a 0 multi 1 0.3 blocky
2-107 50-60 D obs m n/a 0 multi 1 0.3
2-107 50-60 D obs m n/a 0 multi 1 0.3
2-107 50-60 D obs m n/a 0 multi 1 0.3
2-107 50-60 D obs m n/a 0 multi 1 0.3
2-107 50-60 D obs d n/a 0 multi 1 0.3
2-107 50-60 D obs m n/a 0 multi 1 0.3
2-107 50-60 D obs m n/a 0 multi 1 0.3
2-107 50-60 D obs n com 0 n 1 0.3
2-107 50-60 D obs d com 0 n 1 0.3 bulb off larger flake, domed like pressure flake
2-107 50-60 D obs d n/a 0 n 1 0.3
2-107 50-60 D obs d n/a 0 n 1 0.3
2-107 50-60 D obs n abr 0 multi 1 0.4
2-107 50-60 D obs n abr 0 multi 1 0.4
2-107 50-60 D obs n abr 0 multi 1 0.4
2-107 50-60 D obs n n/a 0 multi 1 0.4
2-107 50-60 D obs d n/a 0 multi 1 0.4
2-107 50-60 D obs d n/a 0 multi 1 0.4
2-107 50-60 D obs d n/a 0 multi 1 0.4
2-107 50-60 D obs y n/a 0 multi 1 0.4 blocky
2-107 50-60 D obs y n/a 0 multi 1 0.4 dorsal side many flake scars, likely off biface
2-107 50-60 D obs m n/a 0 multi 1 0.4
2-107 50-60 D obs d n/a 0 multi 1 0.4
2-107 50-60 D obs m n/a 0 multi 1 0.4
2-107 50-60 D obs p abr 0 n 1 0.4
2-107 50-60 D obs m n/a 0 n 1 0.4
2-107 50-60 D obs p com 0 multi 1 0.5 BTF
2-107 50-60 D obs p com 0 multi 1 0.5
2-107 50-60 D obs n flat 0 multi 1 0.5 BTF
2-107 50-60 D obs y n/a 0 multi 1 0.5 weird shape
2-107 50-60 D obs d n/a 0 multi 1 0.5
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2-107 50-60 D obs m n/a 0 n 1 0.5
2-107 50-60 D obs n abr 0 multi 1 0.6
2-107 50-60 D obs n com 0 multi 1 0.6
2-107 50-60 D obs p com 0 multi 1 0.6
2-107 50-60 D obs n com 0 multi 1 0.6
2-107 50-60 D obs n com 0 multi 1 0.6 BTF
2-107 50-60 D obs d flat 0 multi 1 0.6
2-107 50-60 D obs m n/a 0 multi 1 0.6
2-107 50-60 D obs m n/a 0 multi 1 0.6
2-107 50-60 D obs p com 0 multi 1 0.7 bulb off larger flake
2-107 50-60 D obs n abr 0 multi 1 0.8
2-107 50-60 D obs m n/a 0 multi 1 0.8 grey sugary obs
2-107 50-60 D obs m n/a 0 n 1 0.9
2-107 50-60 D qtz y n/a 0 n/a 1 <.1 Y quartz crumb w/ no visible attributes
2-107 50-60 D qtz y n/a 0 n/a 1 <.1 Y quartz crumb w/ no visible attributes
2-107 50-60 FT obs y n/a 0 multi 1 0.2 frag of larger flake, use-wear on dorsal side, small triangle shape
2-107 50-60 FT obs d n/a 0 multi 1 0.3 thin, flat flake w/ use-wear along one edge
2-107 50-60 FT obs d n/a 0 n 1 0.4 frag of larger flake, use-wear on dorsal side
2-107 50-60 FT obs y n/a 0 multi 1 0.4 frag of larger flakew/ unifacial use-wear on dorsal side
2-107 50-60 FT obs d n/a 0 multi 1 0.7 use-wear along slightly concave margin
2-107 50-60 FT obs n flat 0 multi 1 1 use-wear dorsal side along one margin
2-107 50-60 FT obs p n/a 0 multi 1 1.1 proximal frag w/ use-wear on pointed part of bulb, striking platform gone
2-107 50-60 FT obs m n/a 0 multi 1 1.3 larger BTF or off recycled biface, medial frag w/ retouch on lateral edges, 
appears to show use-wear polish -> poss used as scraper?
2-107 50-60 FT obs p abr 0 multi 1 2 proximal frag w/ use-wear on concave parts of lateral margins
2-107 50-60 FT obs d n/a 0 multi 1 1.1 large flake w/ both edges bifacially worked in smaller flakes, some use 
wear on distal edge
2-107 50-60 T obs y n/a 0 multi 1 0.2 biface tip frag crumb
2-107 50-60 T obs y n/a 0 n 1 0.2 steep edge, poss scraper edge frag, crescent shape
2-107 50-60 T obs y n/a 0 multi 1 0.3 biface frag, poss small proj pt
2-107 50-60 T obs y n/a 0 multi 1 0.4 biface tip frag? Triangular in cross-section
2-107 50-60 T obs y n/a 0 multi 1 0.7 biface frag, unclear what part
2-107 50-60 T obs y n/a 0 multi 1 1 biface frag crescent shape w/ steep edge, tool function unclear
2-107 50-60 T obs m n/a 0 multi 1 1.4 medial frag of larger (flake?) tool, one edge bifacially worked, other side 
has 2 facets oriented perpendicular to bifacial edge -> poss tool recycling 
but likely snapping off
220
2-107 50-60 T obs y n/a 0 multi 1 1.6 strange frag shape -> serrated edge on larger flake w/ big round cavity on 
other side, some use-wear along crescent-shaped margin and poss some 
on edge of round cavity
2-107 50-60 T obs y n/a 0 multi 1 1.8 biface frag, large flake scar -> early stage reject?
2-107-001 50-60 FT obs n abr 0 multi 1 2 linear flake w/ 2 large dorsal flake scars and many smaller ones near 
platform, use-wear on both lateral margins visible on ventral side + use-
wear on distal end dorsal side
2-107-002 50-60 FT obs p com 0 multi 1 0.4 pale grey obs, proximal frag w/ use-wear on steep distal margin dorsal side
2-107-003 50-60 D obs n com 0 multi 1 0.4 grey grainy obs
2-110 60-70 D ccs d n/a 0 multi 1 <.1 Y light orange/buff color
2-110 60-70 D ccs m n/a 0 multi 1 0.2 white ccs, jagged little flake, one side many flake scars -> poss once part of 
biface
2-110 60-70 D ccs m n/a 0 n 1 0.2 thin and flat, crazed surface, white
2-110 60-70 D ccs y n/a 0 multi 1 0.3 white ccs frag, diff to id any attributes but poss edge frag?
2-110 60-70 D fgv d n/a 0 multi 1 <.1 Y
2-110 60-70 D fgv y n/a 0 n/a 1 0.3 small crescent-shaped flake 
2-110 60-70 D fgv y com n/a multi 1 0.3 diff to id attributes, esp bulb and dorsal scars
2-110 60-70 D fgv p com 0 n/a 1 0.4 def flake bc of visible bulb, diff to see any dorsal scars
2-110 60-70 D obs n/a n/a 0 n/a 408 24.2 Y <.1g micro-deb
2-110 60-70 D obs n abr 0 multi 1 0.2
2-110 60-70 D obs p abr 0 multi 1 0.2
2-110 60-70 D obs p abr 0 multi 1 0.2
2-110 60-70 D obs n com 0 multi 1 0.2
2-110 60-70 D obs n com 0 multi 1 0.2
2-110 60-70 D obs n com 0 multi 1 0.2 small BTF, retouch on dorsal side near platform
2-110 60-70 D obs p com 0 multi 1 0.2
2-110 60-70 D obs n com 0 multi 1 0.2
2-110 60-70 D obs n com 0 multi 1 0.2
2-110 60-70 D obs m n/a 0 multi 1 0.2
2-110 60-70 D obs y n/a 0 multi 1 0.2 small chunky, diff to id attirbutes
2-110 60-70 D obs m n/a 0 multi 1 0.2
2-110 60-70 D obs m n/a 0 multi 1 0.2
2-110 60-70 D obs n abr 0 multi 1 0.3
2-110 60-70 D obs p com 0 multi 1 0.3
2-110 60-70 D obs n com 0 multi 1 0.3
2-110 60-70 D obs n com 0 multi 1 0.3
2-110 60-70 D obs n com 0 multi 1 0.3
2-110 60-70 D obs p com 0 multi 1 0.3
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2-110 60-70 D obs n com 0 multi 1 0.3
2-110 60-70 D obs n com 0 multi 1 0.3
2-110 60-70 D obs y n/a 0 multi 1 0.3 chunky frag
2-110 60-70 D obs m n/a 0 multi 1 0.3
2-110 60-70 D obs d n/a 0 multi 1 0.3
2-110 60-70 D obs d n/a 0 multi 1 0.3
2-110 60-70 D obs m n/a 0 multi 1 0.3
2-110 60-70 D obs d n/a 0 n 1 0.3
2-110 60-70 D obs m n/a 0 n 1 0.3
2-110 60-70 D obs p com 0 multi 1 0.4
2-110 60-70 D obs p com 0 multi 1 0.4
2-110 60-70 D obs n com 0 multi 1 0.4
2-110 60-70 D obs p com 0 multi 1 0.4
2-110 60-70 D obs n com 0 multi 1 0.4
2-110 60-70 D obs n com 0 multi 1 0.4
2-110 60-70 D obs d n/a 0 multi 1 0.4
2-110 60-70 D obs m n/a 0 multi 1 0.4
2-110 60-70 D obs p com 0 multi 1 0.5
2-110 60-70 D obs m n/a 0 multi 1 0.5
2-110 60-70 D obs d n/a 0 multi 1 0.5
2-110 60-70 D obs m n/a 0 multi 1 0.5
2-110 60-70 D obs p abr 0 multi 1 0.6
2-110 60-70 D obs n com 0 multi 1 0.6
2-110 60-70 D obs p com 0 multi 1 0.6
2-110 60-70 D obs p com 0 multi 1 0.6
2-110 60-70 D obs d n/a 0 multi 1 0.6 appears to be edge frag of biface -> BTF?, dorsal side w/ multi flake scars 
esp near distal edge, poss redux/recycling of biface for further tool needs?
2-110 60-70 D obs d n/a 0 multi 1 0.6
2-110 60-70 D obs m n/a 0 multi 1 0.6
2-110 60-70 D obs m n/a 0 multi 1 0.6 chunky
2-110 60-70 D obs p abr 0 multi 1 0.7
2-110 60-70 D obs p abr 0 multi 1 0.7
2-110 60-70 D obs y n/a 0 multi 1 0.7 faceted chunk, diff to id attributes
2-110 60-70 D obs m n/a 0 multi 1 0.7
2-110 60-70 D obs m n/a 0 multi 1 0.8
2-110 60-70 D obs m n/a 3 n 1 0.8
2-110 60-70 D obs p com 0 multi 1 0.9
2-110 60-70 D obs n com 0 multi 1 1.1 pointed frag -> poss biface tip frag reduced from point end?
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2-110 60-70 D obs p com 0 multi 1 1.5
2-110 60-70 D obs p com 0 multi 1 1.8 linear flake frag w/ flake scars perpendicular to each other
2-110 60-70 D qtz y n/a 0 multi 1 0.3 small white qtz flake, diff to id any attributes
2-110 60-70 FT obs n com 0 multi 1 0.2 use-wear on longest edge, small triangular flake
2-110 60-70 FT obs m n/a 0 multi 1 0.4 slight use-wear on longest edge ventral side, small triangle shape flake frag
2-110 60-70 FT obs p com 0 multi 1 0.9 heavy use-wear or light retouch on both lateral margins ventral side, poss 
on BTF 
2-110 60-70 FT obs d abr 0 multi 1 1 use-wear on distal and one lateral edge, flake is pretty much just bulb
2-110 60-70 FT obs p com 0 multi 1 1.2 use-wear on lateral margin adjacent to bulb, most visible on ventral side
2-110 60-70 FT obs n abr 0 multi 1 2.3 nice BTF w/ bifacial retouch on both lateral margins, flattish and fan-
shaped flake
2-110 60-70 FT obs y n/a 0 multi 1 0.3 small tip frag of unifacial tool? Retouch only on dorsal side w/ smooth 
ventral side -> poss flake tool but hard to tell 
2-110 60-70 FT obs y n/a 0 multi 1 1 appears to be edge frag w/ steep unifacial retouch
2-110 60-70 FT obs y n/a 0 n 1 3.1 blocky chunk, poss scraper edge and body frag, small retouch flakes off 
steep edge
2-110 60-70 T obs y n/a 0 multi 1 0.3 biface tip frag
2-110 60-70 T obs y n/a 0 multi 1 0.3 small thin biface frag medial section
2-110 60-70 T obs n com 0 multi 1 0.6 biface edge frag including bifacially worked edge
2-110 60-70 T obs y n/a 0 multi 1 0.7 biface edge frag including bifacially worked edge, thick in cross-section
2-110 60-70 T obs d n/a 0 multi 1 0.9 awl tip on larger triangular flake
2-110 60-70 T obs y n/a 0 multi 1 0.9 biface edge frag, wedge-shaped
2-110 60-70 T obs y n/a 0 multi 1 1.2 biface medial or basal \ frag, thick in cross-section -> diff to tell if proj pt or 
dart pt
2-110 60-70 T obs y n/a 0 multi 1 1.3 poss biface frag, both sides flake removals
2-110-001 60-70 FT obs p flat 0 multi 1 13.4 giant proximal flake frag w/ 2 large dorsal flake scars, more smaller ones 
near striking platform, use-wear on left lateral dorsal margin, poss. Use-
wear on right margin
2-110-002 60-70 T obs n cort 2 multi 1 2.3 poss early stage biface w/ cortex on dorsal side; platform on cortical side -> 
not on margins as if trying to reduce further, maybe this debris for 
decortication only?; pale grey obs
2-110-003 60-70 T obs y n/a 0 multi 1 1.2 poss biface frag, both sides worked, poss tip frag or worked for awl tip?; 
surfaces patinated except two facets not patinated -> poss new break BUT 
has retouch
2-110-004 60-70 D obs n com 0 multi 1 0.3
2-111 60-70 D qtz p abr n/a n 1 1 clear quartz crystal flat thin flake, platform apparent but not dorsal scars 223
2-113 60-70 T obs y n/a 0 multi 1 0.7 proj pt frag, tip missing; DSN w/ concave base; bagged separately
2-114 60-70 FT obs p com 0 multi 1 1.9 slightly curved flake, use-wear (?) along one lateral margin unifacial ventral 
side + poss small retouch and use-wear on ventral on other side
2-115 60-70 FT obs n com 0 multi 1 2.1 flake tool w/ steep retouch unifacial flakes on both lateral margins
2-119 70-80 D obs p abr 0 multi 1 0.2
2-119 70-80 T obs y com 0 multi 1 2.2 frag from larger biface smashed for recycling? One surface clearly worked; 
use-wear visible on chunky end on steep margin, awl tip on point along 
one larger margin
2-124 70-80 D ccs n flat n/a multi 1 0.2 grey/black banded ccs, waxy, rounded edges so can't determine use-wear 
if present
2-124 70-80 D ccs y n/a n/a multi 1 0.2 no flake attributes, grey brown color
2-124 70-80 D fgv y n/a n/a n 1 <.1 Y buff color tiny frag
2-124 70-80 D fgv y n/a n/a n 1 0.2 flake-ish shaped, but no other attributes identified
2-124 70-80 D fgv y n/a n/a n 1 0.3 thin + flat but couldn't identify other flake attributes
2-124 70-80 D fgv y n/a n/a multi 1 0.6 can't id flake attributes, crumbly rather than flake-shaped
2-124 70-80 D fgv n flat n/a multi 1 0.9 grey/buff color fgv, whole flake hinge fracture termination
2-124 70-80 D fgv d n/a n/a multi 1 0.9 distal frag of larger flake, poss basalt
2-124 70-80 D fgv d n/a n/a n 1 0.9 mottled grey/buff crescent-shaped frag
2-124 70-80 D obs n/a n/a 0 n/a 494 33.3 Y <.1g micro-deb
2-124 70-80 D obs n abr 0 multi 1 0.2
2-124 70-80 D obs n abr 0 multi 1 0.2
2-124 70-80 D obs p abr 0 multi 1 0.2
2-124 70-80 D obs p abr 0 multi 1 0.2
2-124 70-80 D obs n abr 0 multi 1 0.2
2-124 70-80 D obs n abr 0 multi 1 0.2
2-124 70-80 D obs p com 0 multi 1 0.2
2-124 70-80 D obs p com 0 multi 1 0.2
2-124 70-80 D obs n com 0 multi 1 0.2
2-124 70-80 D obs n com 0 multi 1 0.2
2-124 70-80 D obs n com 0 multi 1 0.2
2-124 70-80 D obs p com 0 multi 1 0.2
2-124 70-80 D obs n com 0 multi 1 0.2
2-124 70-80 D obs n com 0 multi 1 0.2
2-124 70-80 D obs p com 0 multi 1 0.2
2-124 70-80 D obs m n/a 0 multi 1 0.2 flat, thin, transparent
2-124 70-80 D obs m n/a 0 multi 1 0.2 triangle cross-section, linear
2-124 70-80 D obs m n/a 0 multi 1 0.2 curved
2-124 70-80 D obs y n/a 0 multi 1 0.2 crumbly frag
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2-124 70-80 D obs d n/a 0 multi 1 0.2
2-124 70-80 D obs d n/a 0 multi 1 0.2
2-124 70-80 D obs y n/a 0 multi 1 0.2
2-124 70-80 D obs m n/a 0 multi 1 0.2
2-124 70-80 D obs y n/a 0 multi 1 0.2 chunky frag
2-124 70-80 D obs m n/a 0 multi 1 0.2
2-124 70-80 D obs m n/a 0 multi 1 0.2
2-124 70-80 D obs m n/a 0 multi 1 0.2
2-124 70-80 D obs n abr 0 n 1 0.2
2-124 70-80 D obs m n/a 0 n 1 0.2
2-124 70-80 D obs m n/a 0 n 1 0.2
2-124 70-80 D obs d n/a 0 n 1 0.2
2-124 70-80 D obs m n/a 0 n 1 0.2
2-124 70-80 D obs n abr 0 multi 1 0.3
2-124 70-80 D obs p com 0 multi 1 0.3
2-124 70-80 D obs p com 0 multi 1 0.3
2-124 70-80 D obs d n/a 0 multi 1 0.3
2-124 70-80 D obs y n/a 0 multi 1 0.3 chunky frag w/ no platform attributes
2-124 70-80 D obs m n/a 0 multi 1 0.3
2-124 70-80 D obs m n/a 0 multi 1 0.3
2-124 70-80 D obs d n/a 0 multi 1 0.3 grey sugary obs
2-124 70-80 D obs d n/a 0 multi 1 0.3
2-124 70-80 D obs d n/a 0 multi 1 0.3
2-124 70-80 D obs n com 0 multi 1 0.4
2-124 70-80 D obs n com 0 multi 1 0.4
2-124 70-80 D obs d n/a 0 multi 1 0.4
2-124 70-80 D obs m n/a 0 multi 1 0.4
2-124 70-80 D obs d n/a 0 n 1 0.4
2-124 70-80 D obs p abr 1 multi 1 0.4
2-124 70-80 D obs p abr 0 multi 1 0.5 grey sugary obs w/ lots of dorsal scars
2-124 70-80 D obs n com 0 multi 1 0.5
2-124 70-80 D obs y n/a 0 multi 1 0.5 pyramid-shaped chunk, unable to find platform attributes, grey obs w/ 
patina
2-124 70-80 D obs d n/a 0 multi 1 0.5 distal frag w/ hinge termination, flat/thin
2-124 70-80 D obs p com 0 n 1 0.5
2-124 70-80 D obs y n/a 0 multi 1 0.6 crumbly chunk, angular
2-124 70-80 D obs p abr 0 multi 1 0.7
2-124 70-80 D obs n abr 0 multi 1 0.8 grey sugary obs w/ inclusions, curved w/ lots of dorsal scars ->BTF?
2-124 70-80 D obs n abr 0 multi 1 0.9
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2-124 70-80 D obs m n/a 0 multi 1 0.9 grey obs
2-124 70-80 D obs p abr 0 multi 1 1.1 nice example of prepared platform, wonky shape
2-124 70-80 D obs d n/a 0 multi 1 1.1
2-124 70-80 D obs y n/a 1 multi 1 1.1 chunky frag w/ no platform attirbutes I could see, grey opalescent obs, 
appears to be some cortex
2-124 70-80 D obs y n/a 2 multi 1 1.2 pyramid-shaped chunk w/ cortex covering most of one side
2-124 70-80 D obs m n/a 0 multi 1 1.4 grey sugary obs w/ hinge fracture along one edge
2-124 70-80 D qtz y n/a n/a n 1 <.1 Y tiny quartz crumb, not flake attributes evident
2-124 70-80 D qtz m n/a n/a multi 1 0.3 appears to be medial frag of long narrow larger flake
2-124 70-80 FT obs n com 0 multi 1 0.4 thin/flat flake w/ use-wear on distal margin, so thin!
2-124 70-80 FT obs m n/a 0 multi 1 0.5 twisty, grey obs, use-wear visible on ventral side along one lateral margin
2-124 70-80 FT obs d n/a 0 multi 1 0.7 triangular shape w/ use-wear visible along ventral side, poss retouch?, obs 
w/ patina
2-124 70-80 FT obs d n/a 0 n 1 0.7 flat/thin distal flake frag w/ use-wear along longest curved margin, notch 
in edge
2-124 70-80 FT obs p flat n/a multi 1 1.1 prox frag w/ use-wear on margin adjacent to platform
2-124 70-80 FT obs m n/a 0 multi 1 1.1 linear flake frag from medial section, use-wear on dorsal sides of opposing 
steep edges
2-124 70-80 T obs d n/a 0 multi 1 1.9 chunky biface frag, use-wear along distal margin
2-124 70-80 T obs y n/a 0 multi 1 2.1 chunky triangular piece w/ flake scars both sides, retouch flakes off on side, 
appears to be recycling/scavenging on discard rather than intentional 
manufacture
2-124 70-80 T obs y n/a 0 multi 1 2 biface tip frag poss early stage, grey opalescent obs w/ inclusions
2-124 70-80 T obs m n/a 0 multi 1 0.7 awl/drill tip, retouch flakes to maintain point, grey obs
2-124 70-80 T obs y n/a 0 multi 1 0.6 dorsal side worked, unclear if frag off one side of biface or if tool was 
uniface (I feel uniface)
2-124 70-80 T obs d n/a 0 multi 1 0.8 awl/drill tip, flakes taken off to maintain non-bifacial point
2-124 70-80 T obs d n/a 0 multi 1 0.8 awl-drill tip? Retouch flakes to maintain non-bifacial tip, also shows signs 
of grinding on tip
2-124-001 70-80 D obs n com 0 multi 1 0.8 grey sugary obs, curved flake
2-124-002 70-80 FT obs p com 0 multi 1 2.8 chunky piece w/ mod number dorsal scars, use-wear on 2 short concave 
areas on either side of the platform
2-125 70-80 D qtz y n/a n/a n 1 <.1 Y tiny quartz chunk piece
2-125 70-80 D qtz y n/a n/a n 1 0.4 quartz tabby chunk
2-125 70-80 D qtz y n/a n/a multi 1 1.1 quartz chunk, no flake attributes identified
2-125 70-80 T qtz y n/a n/a multi 1 0.2 appears tobe proj pt midsection?
2-128 70-80 T obs y n/a 0 multi 1 0.4 biface edge frag crescent-shaped, missing base, point used as awl/drill; 
bagged separately
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2-129 70-80 T obs y n/a 0 multi 1 1.5 ; poss use-wear along extant edge -> recycled once broken? Double OH?
2-130 70-80 T obs y n/a 0 multi 1 2.6 frag of serrated biface, notch on one side, missing tip and rest of body, very 
thick 6.2mm; bagged separately
2-131 70-80 T obs y n/a 0 multi 1 0.4 proj point frag missing tip and part of base, originally notched, made on 
flake bank -> relict surface visible; bagged separately
2-135 80-90 D ccs p com n/a multi 1 <.1 Y grey/buff color frag, mottled
2-135 80-90 D ccs d n/a n/a multi 1 <.1 Y waxy red frag
2-135 80-90 D ccs d n/a n/a multi 1 0.2 buff color small frag 
2-135 80-90 D fgv n com n/a multi 1 0.2
2-135 80-90 D fgv d n/a n/a multi 1 0.2
2-135 80-90 D fgv m n/a n/a n 1 0.2
2-135 80-90 D fgv n flat n/a multi 1 0.3
2-135 80-90 D fgv d n/a n/a n 1 0.3
2-135 80-90 D fgv n com n/a multi 1 0.4
2-135 80-90 D fgv d n/a n/a n 1 0.4 proximal end is hinge fracture from larger flake termination
2-135 80-90 D fgv d n/a n/a multi 1 0.5
2-135 80-90 D fgv y n/a n/a multi 1 1 diff to id platform attributes
2-135 80-90 D obs n/a n/a 0 n/a 310 19.3 Y <.1g micro-deb
2-135 80-90 D obs n abr 0 multi 1 0.2
2-135 80-90 D obs p abr 0 multi 1 0.2
2-135 80-90 D obs p abr 0 multi 1 0.2
2-135 80-90 D obs n com 0 multi 1 0.2
2-135 80-90 D obs n com 0 multi 1 0.2
2-135 80-90 D obs n com 0 multi 1 0.2
2-135 80-90 D obs n com 0 multi 1 0.2
2-135 80-90 D obs p com 0 multi 1 0.2
2-135 80-90 D obs p com 0 multi 1 0.2
2-135 80-90 D obs n com 0 multi 1 0.2
2-135 80-90 D obs p com 0 multi 1 0.2
2-135 80-90 D obs n com 0 multi 1 0.2
2-135 80-90 D obs p com 0 multi 1 0.2
2-135 80-90 D obs n flat 0 multi 1 0.2
2-135 80-90 D obs m n/a 0 multi 1 0.2
2-135 80-90 D obs m n/a 0 multi 1 0.2
2-135 80-90 D obs m n/a 0 multi 1 0.2
2-135 80-90 D obs d n/a 0 multi 1 0.2
2-135 80-90 D obs d n/a 0 multi 1 0.2 buff/grey obs w/ inclusions
2-135 80-90 D obs m n/a 0 multi 1 0.2
2-135 80-90 D obs m n/a 0 multi 1 0.2
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2-135 80-90 D obs d n/a 0 multi 1 0.2
2-135 80-90 D obs m n/a 0 multi 1 0.2
2-135 80-90 D obs p com 0 n 1 0.2
2-135 80-90 D obs d n/a 0 n 1 0.2
2-135 80-90 D obs m n/a 0 n 1 0.2
2-135 80-90 D obs n cort 1 n 1 0.2 tiny flake w/ buff-colored cortex
2-135 80-90 D obs p com 0 multi 1 0.3
2-135 80-90 D obs p com 0 multi 1 0.3
2-135 80-90 D obs p com 0 multi 1 0.3
2-135 80-90 D obs m n/a 0 multi 1 0.3
2-135 80-90 D obs m n/a 0 n 1 0.3
2-135 80-90 D obs m n/a 0 n 1 0.3
2-135 80-90 D obs p abr 0 multi 1 0.4
2-135 80-90 D obs p abr 0 multi 1 0.4
2-135 80-90 D obs m n/a 0 multi 1 0.4
2-135 80-90 D obs m n/a 0 multi 1 0.4
2-135 80-90 D obs m n/a 0 multi 1 0.4
2-135 80-90 D obs m n/a 0 multi 1 0.4
2-135 80-90 D obs m n/a 0 n 1 0.4
2-135 80-90 D obs m n/a 0 n 1 0.5
2-135 80-90 D obs n flat 0 multi 1 0.6
2-135 80-90 D obs y n/a 0 multi 1 0.6 facted on both side but can't tell if biface frag or not
2-135 80-90 D obs d n/a 0 multi 1 0.7 distal chunky pyramid-shaped
2-135 80-90 D obs m n/a 0 multi 1 0.7
2-135 80-90 D obs p com 0 multi 1 0.8
2-135 80-90 D obs m n/a 0 n 1 0.9
2-135 80-90 D obs p com 0 multi 1 1.4 waxy black obs, chunky prox frag, chips off edge look like use-wear but 
unsure
2-135 80-90 D obs n/a n/a 2 multi 1 2.8 looks like small nodule barely modified, some flake scars but heavily 
patinated, pyramid-shaped
2-135 80-90 FT obs p abr 0 multi 1 0.8 use-wear on one margin adjacent ot platform, banded obs
2-135 80-90 FT obs m n/a 0 n 1 0.9 black waxy obs, retouch flakes visible on short steep edge, poss frag of 
larger flake tool w retouched edge
2-135 80-90 FT obs p com 0 multi 1 0.4 slight use-wear visible on dorsal side of long margin adjacent to platform, 
flat and very thin flake
2-135 80-90 FT obs n flat 0 multi 1 0.5 crescent-shaped edge w/ use-wear visible on opposite sides
2-135 80-90 FT obs p flat 0 multi 1 0.6 prox flake frag w/ use-wear visible on dorsal side on both lateral margins
2-135 80-90 FT obs p com 0 multi 1 0.6 use-wear on concave edge adjacent to platform
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2-135 80-90 FT obs p abr 0 multi 1 0.7 prox flake w/ hinge fracture termination, flaring distal end creates curved 
areas of use wear along both lateral margins on opposite faces; flake 
shaped like long narrow bell
2-135 80-90 FT obs n com 0 multi 1 1.3 wonky flake -> platform clearly removing area of several step fractures on 
dorsal side, use-wear along crescent-shaped distal edge w/ notch, poss awl 
tip on platform
2-135 80-90 FT obs y n/a 0 multi 1 1.4 angular chunk triangle cross-section, retouch flakes and use-wear on 
steepest two edges 
2-135 80-90 T obs m n/a 0 multi 1 1.3 patinated chunk looks like came off reduced biface -> have extensive dorsal 
scarring, but edge looks like more recent less patinated retouch flakes, 
retouch flakes along one shorter side appears to have been edge of larger 
formed tool or flake tool, hinge snap along one side
2-135 80-90 T obs y n/a 0 multi 1 0.3 small chunky triangle, likely biface frag bc clear flake scars on both sides, 
result of poss reduction for recycling?
2-135 80-90 T obs y n/a 0 multi 1 0.4 biface tip frag
2-135 80-90 T obs y n/a 0 multi 1 0.4 chunk of midsection w/ serrated edge fragm unclear how fractured
2-135 80-90 T obs n com 0 multi 1 0.6 biface edge frag, platform perpendicular to edge, poss instance of recycling 
old tool
2-135-001 80-90 FT obs p n/a 0 multi 1 2.2 flake frag w/ platform worked/abraded so attributes unclear, use-wear on 
straight side, small retouch flakes/abrasion off curved edge, poss graver
2-135-002 80-90 D obs n com 0 multi 1 0.3 small slightly curved flake w/ multi flake scars on dorsal surface
2-135-003 80-90 T obs y n/a 0 multi 1 1 grey obs w/ inclusions, biface midsection frag w/ some edge left, appears 
to have been smashed with blow to one side of original biface judging by 
rings of force, poss instance of recycling, thick cross section; double OH, 
grainy grey obs
2-135-004 80-90 FT obs p com 0 multi 1 0.4 black non-translucent obs w/ use-wear visible on ventral side near 
platform 
2-136 80-90 D ccs y n/a n/a multi 1 <.1 Y tiny thin flake of dark red ccs
2-136 80-90 D fgv m n/a n/a multi 1 0.2 basalt
2-136 80-90 D fgv n flat n/a n 1 0.4 basalt
2-136 80-90 D fgv p flat n/a n 1 0.5 basalt
2-136 80-90 D fgv n com n/a multi 1 2.2 basalt
2-136 80-90 D qtz y n/a n/a multi 1 0.2 small quartz flake frag, clear and cloudy parts
2-136 80-90 D qtzte y n/a n/a n 1 0.7 no platform attributes visible, grainy quartzite
2-138 80-90 D obs p abr 0 multi 1 0.4
2-139 80-90 D ccs y n/a 1 n 1 0.3 red/orange ccs chunk w/ a liitle bit of cortex
2-140 80-90 D ccs d n/a n/a n 1 <.1 Y buff/peachy color ccs
2-140 80-90 D ccs m n/a 0 n 1 0.2 white/grey translucent ccs, flat and thin
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2-140 80-90 D ccs d n/a 0 multi 1 0.6 white, brown, grey translucent ccs 
2-140 80-90 D obs m n/a 0 multi 1 0.5 heavily patinated obs
2-140 80-90 D qtz y n/a n/a n 1 0.2 small quartz flake, no platform attributes observed
2-140 80-90 T ccs d n/a n/a multi 1 1.4 white ccs w/ pink/red grains, use-wear along crescent-shaped margin
2-142 90-100 T obs y n/a 0 multi 1 3.4 proj pt (prob dart point) tip; 25.9mm long x 20.25mm wide x 7.63 mm 
thick 
2-148 90-100 D obs n/a n/a n/a n/a 6 0.2 Y <.1g micro-deb
2-150 90-100 ? fgv y n/a n/a n 1 3.1 basalt rod-shaped w/ rectangular cross-section, no visible use-wear
2-152 90-100 D qtz d n/a n/a n 1 0.2
2-152 90-100 T qtz y n/a n/a multi 1 2 quartz biface frag w/ some edge, cloudy white quartz
2-154 90-100 D ccs d n/a n/a n 1 0.2 small pink/orange/white ccs flake w/ smoothed dorsal surface, can't see 
clear dorsal scars
2-155 90-100 D fgv d n/a n/a multi 1 0.2 basalt
2-155 90-100 D fgv n com n/a n 1 0.7 grey and orange/red mottled in places, poss heat-affected basalt
2-155 90-100 D fgv m n/a n/a multi 1 2.7 basalt appears to be larger medial frag, no platform attributes observed
2-156 90-100 D ccs n abr n/a multi 1 <.1 Y grainy grey ccs
2-156 90-100 D ccs d n/a n/a multi 1 0.2 dark red/maroon ccs flake frag
2-156 90-100 D ccs y n/a n/a multi 1 0.3 white ccs frag, one side has multiple flake scars -> poss biface frag but 
other attributes unclear
2-156 90-100 D obs n/a n/a 0 n/a 278 18.4 Y <.1g micro-deb
2-156 90-100 D obs p abr 0 multi 1 0.2
2-156 90-100 D obs p abr 0 multi 1 0.2
2-156 90-100 D obs p abr 0 multi 1 0.2
2-156 90-100 D obs n abr 0 multi 1 0.2
2-156 90-100 D obs p abr 0 multi 1 0.2
2-156 90-100 D obs n abr 0 multi 1 0.2
2-156 90-100 D obs n abr 0 multi 1 0.2
2-156 90-100 D obs n com 0 multi 1 0.2
2-156 90-100 D obs p com 0 multi 1 0.2
2-156 90-100 D obs m n/a 0 multi 1 0.2
2-156 90-100 D obs y n/a 0 multi 1 0.2 crumb-size chunk
2-156 90-100 D obs m n/a 0 multi 1 0.2
2-156 90-100 D obs d n/a 0 multi 1 0.2
2-156 90-100 D obs p abr 0 multi 1 0.3
2-156 90-100 D obs p abr 0 multi 1 0.3
2-156 90-100 D obs p com 0 multi 1 0.3
2-156 90-100 D obs p com 0 multi 1 0.3
2-156 90-100 D obs n com 0 multi 1 0.3
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2-156 90-100 D obs p com 0 multi 1 0.3
2-156 90-100 D obs p com 0 multi 1 0.3
2-156 90-100 D obs m n/a 0 multi 1 0.3
2-156 90-100 D obs m n/a 0 multi 1 0.3
2-156 90-100 D obs p abr 0 n 1 0.3 bulb only of larger flake
2-156 90-100 D obs n abr 0 multi 1 0.4 heavily abraded faceted platform w/ multiple dorsal scars -> BTF
2-156 90-100 D obs n flat 0 multi 1 0.4
2-156 90-100 D obs m n/a 0 multi 1 0.4
2-156 90-100 D obs p com 0 multi 1 0.5
2-156 90-100 D obs n abr 0 multi 1 0.6 nice example of BTF, grey varigated obs would be good to XRF
2-156 90-100 D obs p abr 0 multi 1 0.6
2-156 90-100 D obs m n/a 0 multi 1 0.7 chunky 
2-156 90-100 D obs y n/a 0 multi 1 0.7 chunky faceted, diffifcult to ID platform attributes
2-156 90-100 FT obs m n/a 0 multi 1 0.3 flake frag w/ use-wear and crushing (?) along one edge, guessing it's flake 
tool bc one side appears to have smooth ventral surface and other has 
several flake scars
2-156 90-100 FT obs m n/a 0 multi 1 0.5 medial flake frag w/ tiny area of use-wear in concave section
2-156 90-100 FT obs y n/a 0 multi 1 1.3 chunky piece w/ use-wear on one steep edge, poss smashed biface frag 
like others in this level
2-156 90-100 T obs n n/a 0 multi 1 2.3 chunky piece w/ lots of dorsal scar facets -> biface frag reduced for 
recycling, shape not caused by breakage in use --> probs too chunky for 
double OH
2-156 90-100 T obs y n/a 0 multi 1 0.2 poss biface tip, patinated w/ more recent flakes off
2-156 90-100 T obs y n/a 0 multi 1 0.3 biface frag, poss tip or basal -> methinks basal
2-156 90-100 T obs y n/a 0 multi 1 0.5 biface frag w/ some edge part, smashed in midsection part -> poss for 
recycling
2-156 90-100 T obs n n/a 0 multi 1 1 chunky thick piece w/ multiple facets w/ flake scars -> poss biface frag 
reduced for recycling
2-156-001 90-100 D obs p com 0 multi 1 0.9 flattish thin deb flake, prox frag, grainy black/grey obs
2-156-002 90-100 FT obs d n/a 0 multi 1 0.9 distal frag of larger flake, use-wear on both lateral margins, retouch flakes 
to create 2 concave areas w/ point in between
2-157 100-110 D fgv m n/a n/a n 1 0.9 basalt w/ reddish tinge
2-157 100-110 D fgv n flat n/a n 1 1.4 basalt w/ reddish tinge and huge platform
2-159 100-110 D ccs n abr 0 multi 1 <.1 Y tiny buff/orange ccs frag, poss pressure flake
2-159 100-110 D ccs p com 0 multi 1 <.1 Y grey mottled ccs flake
2-159 100-110 D fgv m n/a n/a n 1 <.1 Y tiny frag, might not even be flake
2-159 100-110 D obs n/a n/a 0 n/a 84 5.7 Y <.1g micro-deb
2-159 100-110 D obs n abr 0 multi 1 0.2
2-159 100-110 D obs n com 0 multi 1 0.2
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2-159 100-110 D obs p com 0 multi 1 0.2
2-159 100-110 D obs m n/a 0 multi 1 0.2
2-159 100-110 D obs m n/a 0 n 1 0.2
2-159 100-110 D obs p abr 0 multi 1 0.3 bulb only of larger flake
2-159 100-110 D obs n abr 0 multi 1 0.3
2-159 100-110 D obs p com 0 multi 1 0.3
2-159 100-110 D obs p com 0 multi 1 0.3
2-159 100-110 D obs m n/a 0 multi 1 0.3
2-159 100-110 D obs n abr 0 multi 1 0.4 maybe thin biface frag? Hard to tell
2-159 100-110 D obs m n/a 0 multi 1 0.4
2-159 100-110 D obs n com 0 multi 1 2
2-159 100-110 FT obs p com 0 multi 1 0.3 edge of larger flake, guessing it's flake tool bc one side smooth ventral 
surface and other has a few flake scars, use-wear visible along longest 
curved margin
2-159 100-110 FT obs d n/a 0 multi 1 0.3 flake frag w/ use-wear visible along one margin
2-159 100-110 T obs y n/a 0 multi 1 0.3 tiny biface edge frag, poss from recycling efforts
2-159 100-110 T obs y n/a 0 multi 1 0.5 biface frag, poss tip frag
2-159-001 100-110 D obs p com 0 n 1 2.2 chunky triangular
2-159-002 100-110 D obs n com 0 multi 1 <.1 Y
2-159-003 100-110 D obs n com 0 multi 1 0.3 curved, translucent grey obs
8-002 10-20 D ccs n com n/a multi 1 0.6 dark red
8-002 10-20 D ccs m n/a n/a y 1 3.5 blocky dark red 
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CAT # LVL ART RAW 
MAT
FRAG PLAT CORTEX DORSAL 
SCARS
CT WT <.1g COMMENTS
7-006 0-10 D obs n/a n/a 0 n/a 369 19.9 Y <.1g micro deb
7-006 0-10 D obs p abr 0 multi 1 0.2
7-006 0-10 D obs n abr 0 multi 1 0.2
7-006 0-10 D obs p abr 0 multi 1 0.2
7-006 0-10 D obs n abr 0 multi 1 0.2
7-006 0-10 D obs n com 0 multi 1 0.2
7-006 0-10 D obs n com 0 multi 1 0.2
7-006 0-10 D obs p com 0 multi 1 0.2
7-006 0-10 D obs p flat 0 multi 1 0.2 bulb only
7-006 0-10 D obs p flat 0 multi 1 0.2
7-006 0-10 D obs n flat 0 multi 1 0.2 pale grey obs
7-006 0-10 D obs m n/a 0 multi 1 0.2
7-006 0-10 D obs d n/a 0 multi 1 0.2
7-006 0-10 D obs d n/a 0 multi 1 0.2
7-006 0-10 D obs d n/a 0 multi 1 0.2
7-006 0-10 D obs y n/a 0 multi 1 0.2 chunklet
7-006 0-10 D obs d n/a 0 multi 1 0.2
7-006 0-10 D obs p abr 0 multi 1 0.3
7-006 0-10 D obs p abr 0 multi 1 0.3
7-006 0-10 D obs n abr 0 multi 1 0.3
7-006 0-10 D obs p abr 0 multi 1 0.3
7-006 0-10 D obs p com 0 multi 1 0.3
7-006 0-10 D obs y n/a 0 multi 1 0.3 may be biface frag but hard to tell bc only one scarred face, chunky
7-006 0-10 D obs y n/a 0 multi 1 0.3 might be biface frag but hard to tell bc only one scarred face, chunky
7-006 0-10 D obs d n/a 0 multi 1 0.3
7-006 0-10 D obs m n/a 0 multi 1 0.3
7-006 0-10 D obs m n/a 0 n 1 0.3
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7-006 0-10 D obs p abr 0 multi 1 0.4
7-006 0-10 D obs p abr 0 multi 1 0.4 chunky
7-006 0-10 D obs d n/a 0 multi 1 0.4
7-006 0-10 D obs d n/a 0 multi 1 0.6
7-006 0-10 D obs n com 0 multi 1 0.7 long linear flake, triangular cross-section
7-006 0-10 D obs n com 0 multi 1 0.7 chunky flake, poss piece of smashed biface bc fine dorsal scars
7-006 0-10 D obs p com 0 multi 1 1
7-006 0-10 D obs d n/a 0 multi 1 1
7-006 0-10 D obs p abr 0 multi 1 1.1 very abraded platform -> extensive preparation
7-006 0-10 FT obs d n/a 0 multi 1 0.6 use-wear on distal edge only
7-006 0-10 FT obs p com 0 multi 1 0.7 long linear flake frag, triangular cross-section, use-wear on one ridge that runs entire 
length of flake
7-006 0-10 FT obs d n/a 0 multi 1 1.6 bulb frag, use-wear + slight retouch (?) in one spot
7-006 0-10 FT obs p com 0 multi 1 3.8 large flake frag w/ use-wear on steep 90deg edge (scraper?) and retouch flakes on 
one acute margin, additional use-wear only on other margin; grey/black obs
7-006 0-10 T obs y n/a 0 multi 1 0.5 biface edge frag, hinge fracture in interior, unclear how broken, 4.3mm thick
7-006 0-10 T obs y n/a 0 multi 1 0.7 biface tip frag, probs proj pt,  3.4mm thick 
7-006-001 0-10 D obs n com 0 multi 1 0.2 black glossy obs, many fine dorsal scars -> good example of BTF
7-006-002 0-10 FT obs p abr 0 multi 1 0.7 use-wear on distal margin, lateral margin, and adjacent to platform
7-006-003 0-10 T obs y n/a 0 multi 1 0.8 biface may be basal frag, 4.9mm thick, 20.2mm basal width; finished biface broken 
during use
7-007 0-10 T obs y n/a 0 multi 1 1.8 awl 31.75mm long, triangular cross-section, retouch flakes to maintain point, use-
wear also on two acute edge, may have been made on biface frag but can't say for 
sure
7-008 0-10 D ccs p com n/a multi 1 0.4 white ccs
7-008 0-10 D qtz m n/a n/a multi 1 0.4 white quartz
7-008 0-10 D qtz m n/a n/a multi 1 0.7 white quartz
7-009 0-10 D qtz p flat n/a n 1 <.1 Y white translucent quartz
7-009 0-10 D qtz y n/a n/a n 1 <.1 Y clear quartz
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7-009 0-10 T qtz y n/a n/a multi 1 0.9 clear quartz biface tip frag, super chunky 12.75mm wide x 8.5 thick x 6.9 long (frag)
7-011 0-10 D qtzte y cort 2 multi 1 6.3 quartzite pebble frag, material testing? No other flake scars, just broken at right 
angles -> poss bipolar redux to test interior
7-019 10-20 D obs n/a n/a 0 n/a 409 21.8 Y <.1g micro deb
7-019 10-20 D obs p abr 0 multi 1 0.2
7-019 10-20 D obs n com 0 multi 1 0.2
7-019 10-20 D obs p com 0 multi 1 0.2
7-019 10-20 D obs p com 0 multi 1 0.2
7-019 10-20 D obs n com 0 multi 1 0.2
7-019 10-20 D obs d n/a 0 multi 1 0.2
7-019 10-20 D obs m n/a 0 multi 1 0.2
7-019 10-20 D obs m n/a 0 multi 1 0.2
7-019 10-20 D obs y n/a 0 multi 1 0.2 chunky frag, can't ID platform attributes
7-019 10-20 D obs n com 0 n 1 0.2
7-019 10-20 D obs p abr 0 multi 1 0.3
7-019 10-20 D obs n abr 0 multi 1 0.3
7-019 10-20 D obs n com 0 multi 1 0.3
7-019 10-20 D obs n flat 0 multi 1 0.3
7-019 10-20 D obs p n/a 0 multi 1 0.3
7-019 10-20 D obs y n/a 0 multi 1 0.3 chunk w/ fine dorsal scars on one side but no specific platform attributes, poss from 
bipolar redux of biface
7-019 10-20 D obs d n/a 0 multi 1 0.3
7-019 10-20 D obs p n/a 0 multi 1 0.4
7-019 10-20 D obs d n/a 0 multi 1 0.4
7-019 10-20 D obs d n/a 0 multi 1 0.5
7-014 10-20 D ccs n com n/a multi 1 <.1 Y pink/orange ccs
7-014 10-20 D ccs n com 2 multi 1 1.3 pink ccs w/ cortex + potlid -> poss heat treatment?
7-019 10-20 FT obs d n/a 0 multi 1 0.7 flake frag w/ extensive use-wear on both acute lateral margins
7-019 10-20 FT obs y n/a 0 multi 1 0.8 blocky frag w/ lots of scars going in diff directions-> poss bipolar? Use-wear on acute 
margin of fan-shaped edge
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7-019 10-20 FT obs m n/a 0 multi 1 1.1 medial flake frag w/ use-wear on both acute lateral margins and some on steep edge 
of proximal break
7-019 10-20 T obs p com 0 multi 1 0.8 biface edge frag 
7-019 10-20 T obs y n/a 0 multi 1 0.2 tiny crumb of biface edge or tip frag, two worked sides visible despite small size
7-019 10-20 T obs y com 0 multi 1 0.4 biface frag, platform on edge, grey obs
7-019-001 10-20 D obs p com 0 multi 1 0.3
7-019-002 10-20 T obs y com 0 multi 1 1 rings of force show platform on worked dorsal/ventral surface; recycling, biface edge 
frag poss barbed point, use-wear on steep edge from midsection break
7-019-003 10-20 FT obs n flat 0 multi 1 2.3 blocky bulb frag, slight use-wear on distal acute edge, more obvious use-wear on 
edge adjacent to platform on pointed end
7-022 20-30 D fgv n flat n/a multi 1 <.1 Y
7-022 20-30 D obs n com 0 multi 1 <.1 Y
7-022 20-30 FT ccs p com n/a multi 1 0.9 yellow/beige ccs; refit w/ smaller piece in same bag (broke in bag?), use-wear on 
continuous margin across both pieces 
7-027 20-30 D qtz y com n/a multi 1 7.3 giant quartz flake frag -> giant single ventral face, crazed clear quartz w/ black veins
7-028 20-30 D ccs n com n/a multi 1 <.1 Y
7-029 20-30 D fgv p flat n/a n 1 3.7 large tabular flake frag fgv
7-029 20-30 T ccs y n/a 0 multi 1 1.1 biface tip frag w/ drill/awl tip, black/grey banded ccs
7-030 20-30 D ccs m n/a n/a n 1 <.1 Y buff/grey mottled ccs translucent
7-030 20-30 D qtz m n/a n/a multi 1 <.1 Y clear/white quartz
7-030 20-30 D qtz p flat n/a multi 1 0.9 white quartz
7-031 20-30 D qtz d n/a n/a multi 1 <.1 Y
7-031 20-30 D qtz y n/a n/a n 1 <.1 Y clear quartz crumb
7-033 20-30 T obs y n/a 0 multi 1 1 biface edge frag, thin, broken at hinge fracture, small retouch flakes and some use-
wear on edge
7-034 20-30 D obs n/a n/a 0 n/a 477 25.6 Y <.1g micro deb
7-034 20-30 D obs p abr 0 multi 1 0.2
7-034 20-30 D obs p abr 0 multi 1 0.2
7-034 20-30 D obs n abr 0 multi 1 0.2
7-034 20-30 D obs p abr 0 multi 1 0.2
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7-034 20-30 D obs n com 0 multi 1 0.2
7-034 20-30 D obs n flat 0 multi 1 0.2
7-034 20-30 D obs m n/a 0 multi 1 0.2
7-034 20-30 D obs m n/a 0 multi 1 0.2
7-034 20-30 D obs p abr 0 multi 1 0.3
7-034 20-30 D obs p abr 0 multi 1 0.3
7-034 20-30 D obs n abr 0 multi 1 0.3
7-034 20-30 D obs y n/a 0 multi 1 0.3 chunky
7-034 20-30 D obs m n/a 0 multi 1 0.3
7-034 20-30 D obs y n/a 0 multi 1 0.3 chunky frag
7-034 20-30 D obs m n/a 0 n 1 0.3
7-034 20-30 D obs p com 0 multi 1 0.4 chunklet w/ no ID platform, opss off smashed biface but hard to tell bc only one 
worked surface
7-034 20-30 D obs n com 0 multi 1 0.4
7-034 20-30 D obs y n/a 0 multi 1 0.4 no ID platform
7-034 20-30 D obs m n/a 0 multi 1 0.6
7-034 20-30 D obs n com 0 multi 1 0.7 long linear flake
7-034 20-30 D obs n com 0 multi 1 0.7
7-034 20-30 D obs p abr 0 multi 1 0.9
7-034 20-30 D obs m n/a 0 multi 1 0.9 chunklet w/ mult flake scars so hard to tell which is platform , fine flake scarson 
dorsal surface
7-034 20-30 D obs y n/a 0 multi 1 1.1 chunky patinated flake w/ multiple flake scars, hard to find specific platform 
7-034 20-30 FT obs y n/a 0 multi 1 0.2 small frag of larger flake w/ use-wear on one margin
7-034 20-30 FT obs d n/a 0 multi 1 0.4 flake frag w/ use-wear along one acute margin
7-034 20-30 FT obs n com 0 multi 1 0.5 long linear flake w/ light use-wear along long straight lateral margins
7-034 20-30 FT obs m n/a 0 multi 1 0.6 med flake frag w/ small retouch flakes taken off one edge + use-wear on same acute 
edge
7-034 20-30 FT obs n com 0 multi 1 0.8 chunky flake w/ use-wear on one margin near distal end
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7-034 20-30 FT obs n com 0 multi 1 1 finelt worked dorsal surface might have been off biface but only one worked surface 
so can't tell, use-wear on steep edge -> scraper?
7-034 20-30 FT obs p com 0 multi 1 1.8 prox flake frag primarily along one crescent-shaped concave area
7-034 20-30 T obs y n/a 0 multi 1 0.3 biface tip frag
7-034 20-30 T obs y n/a 0 multi 1 0.4 small piece of bfiace edge, poss on flake blank bc whole piece is curved 
7-034-001 20-30 FT obs p abr 0 multi 1 1.5 large prox flake frag w/ use-wear on platform and along longest edge
7-034-002 20-30 T obs y n/a 0 multi 1 0.7 biface tip frag, 5.6mm thick x 11.7mm wide; finshed biface tip broken during use
7-034-003 20-30 D obs p com 0 multi 1 0.4
7-042 30-40 D ccs y n/a n/a multi 1 <.1 Y red/grey ccs tiny flake
7-042 30-40 D ccs n abr n/a n 1 <.1 Y white ccs tiny flake
7-042 30-40 D ccs m n/a n/a n 1 <.1 Y white ccs flake frag
7-042 30-40 D fgv n com n/a multi 1 <.1 Y small fgv grey flake
7-042 30-40 D obs n/a n/a n/a n/a 899 50.7 Y
7-042 30-40 D obs p abr 0 multi 1 0.2
7-042 30-40 D obs p abr 0 multi 1 0.2
7-042 30-40 D obs n abr 0 multi 1 0.2
7-042 30-40 D obs n com 0 multi 1 0.2
7-042 30-40 D obs n flat 0 multi 1 0.2
7-042 30-40 D obs m n/a 0 multi 1 0.2
7-042 30-40 D obs y n/a 0 multi 1 0.2 small chunklet, no platform ID
7-042 30-40 D obs d n/a 0 multi 1 0.2
7-042 30-40 D obs m n/a 0 multi 1 0.2
7-042 30-40 D obs m n/a 0 multi 1 0.2
7-042 30-40 D obs y n/a 0 multi 1 0.2
7-042 30-40 D obs m n/a 0 n 1 0.2
7-042 30-40 D obs p cort 1 multi 1 0.2 some cortex
7-042 30-40 D obs n abr 0 multi 1 0.3
239
7-042 30-40 D obs p abr 0 multi 1 0.3
7-042 30-40 D obs n abr 0 multi 1 0.3
7-042 30-40 D obs p com 0 multi 1 0.3
7-042 30-40 D obs p com 0 multi 1 0.3
7-042 30-40 D obs n flat 0 multi 1 0.3
7-042 30-40 D obs d n/a 0 multi 1 0.3
7-042 30-40 D obs m n/a 0 multi 1 0.3
7-042 30-40 D obs d n/a 0 multi 1 0.3
7-042 30-40 D obs m n/a 0 multi 1 0.3
7-042 30-40 D obs m n/a 0 multi 1 0.3
7-042 30-40 D obs y n/a 0 multi 1 0.3 small chunklet w/ fine scars on one side, not enough to call tool frag but prob came 
from recycling of biface
7-042 30-40 D obs y n/a 0 multi 1 0.3
7-042 30-40 D obs m n/a 0 multi 1 0.3
7-042 30-40 D obs m n/a 0 n 1 0.3
7-042 30-40 D obs p flat 0 multi 1 0.4
7-042 30-40 D obs n flat 0 multi 1 0.4
7-042 30-40 D obs m n/a 0 multi 1 0.4
7-042 30-40 D obs d n/a 0 multi 1 0.4
7-042 30-40 D obs y n/a 0 multi 1 0.4 chunk, no platform attributes Ided
7-042 30-40 D obs d n/a 0 multi 1 0.4
7-042 30-40 D obs p abr 0 multi 1 0.5
7-042 30-40 D obs n com 0 multi 1 0.5 BTF or recycling, fine dorsal flake scars, platform would have been edge of tool
7-042 30-40 D obs p com 0 multi 1 0.5
7-042 30-40 D obs p com 0 multi 1 0.6
7-042 30-40 D obs y abr 0 multi 1 0.7
7-042 30-40 D obs m n/a 0 n 1 0.8
7-042 30-40 D obs p abr 0 multi 1 0.9 curved, grainy grey obs
7-042 30-40 D obs y n/a 0 multi 1 3 chunky linear shatter, probs came off biface bc one end has very fine scars
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7-042 30-40 D qtz y n/a n/a n 1 <.1 Y quartz crumb
7-042 30-40 D qtz y n/a n/a n 1 <.1 Y quartz crumb
7-042 30-40 FT obs n abr 0 multi 1 0.3 BTF w/ use-wear on crescent-shaped margin
7-042 30-40 FT obs p abr 0 multi 1 0.4 flake tool frag, use-wear on concave section under bulb
7-042 30-40 FT obs y com 0 multi 1 0.4 looks like biface frag smashed on dorsal/ventral surface, use-wear on concave 
portion, triangular in cross-section, indication of recycling?
7-042 30-40 FT obs p abr 0 multi 1 0.4 small flake frag w/ use-wear visible in concave section near platform
7-042 30-40 FT obs m n/a 0 multi 1 0.4 patined obs flake frag w/ use-wear in concave section 
7-042 30-40 FT obs n abr 0 multi 1 0.7 curved, s-shaped flake w/ small area of use-wear on convex edge near platform
7-042 30-40 FT obs p com 0 multi 1 0.7 bulb only of larger flake, use-wear visible on crescent-shaped edge
7-042 30-40 FT obs m n/a 0 multi 1 0.7 flake tool frag, use-wear on longer outside margin, banded obs
7-042 30-40 FT obs n com 0 multi 1 0.9 use-wear on 3 concave sections of flake
7-042 30-40 FT obs y com 0 multi 1 1.3 wonky-shaped flake w/ awl tip on one end, a few flakes taken off to maintain tip
7-042 30-40 T obs y com 0 multi 1 0.2 tiny frag of biface, both worked surface visible, rings of force show platform on 
ventral/dorsal surface -> recycling
7-042 30-40 T obs y n/a 0 multi 1 0.3 small biface frag 
7-042 30-40 T obs y n/a 0 multi 1 0.4 linear chunk biface frag, only small area of retouhc visible along edge
7-042 30-40 T obs y n/a 0 multi 1 0.4 biface edge frag, black/grey varigated obs
7-042 30-40 T obs y com 0 multi 1 0.4 biface edge chunk, rings of force show struck on dorsal/ventral surface
7-042 30-40 T obs y n/a 0 multi 1 0.5 small chunky biface edge frag, black glossy obs, complete tool would have been 
8.45mm or thicker
7-042 30-40 T obs y com 0 multi 1 0.6 biface edge frag chunk, interior rings of force show hit on flat face to break -> 
recycling
7-042 30-40 T obs y n/a 0 multi 1 0.7 biface edge frag, fan-shaped
7-042 30-40 T obs y com 0 multi 1 0.8 biface frag midsection w/ small area of use-wear along lateral margin -> unclear if 
used when biface or as debitage
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7-042-001 30-40 T obs y com 0 multi 1 1.5 biface midsection frag w/ one side of edge; looks like flake blank? Impossible to 
guess biface stage from fragment; one side can clearly see retouch flakes inside 
larger neg flake scar
7-042-002 30-40 D obs y n/a 0 multi 1 1 black/grey varigated obs, poss frag of biface but hard to tell
7-042-003 30-40 FT obs m n/a 0 multi 1 1.1 larger BTF frag, use-wear on long margin, black glossy obs not translucent
7-042-004 30-40 D obs p com 0 multi 1 0.4
7-043 30-40 T obs y n/a 0 multi 1 0.4 awl/drill, larger flake blank and tool formed by retouch flakes on lateral margins
7-044 30-40 T obs y n/a 0 multi 1 0.7 flake frag, retouch flakes to form crescent-shaped concave spot; bagged w/ drills but 
I don’t agree -> sharp tip has no wear; my guess is biface frag
7-045 30-40 T obs y n/a 0 multi 1 0.5 biface frag, very narrow base (?), 12.8mm long x 11.8mm widest, 5mm narrowest, 
3.6mm thick
7-046 30-40 D ccs n abr n/a multi 1 <.1 Y beige ccs flake frag
7-046 30-40 D ccs y n/a n/a multi 1 <.1 Y red ccs frag
7-046 30-40 D ccs y n/a n/a multi 1 <.1 Y red ccs frag
7-046 30-40 D ccs p com n/a multi 1 0.2 reddish beige ccs
7-046 30-40 D ccs y n/a n/a multi 1 0.4 red ccs
7-046 30-40 D ccs y n/a n/a multi 1 0.5 pink ccs w/ maroon grains/veins
7-046 30-40 D ccs y n/a n/a multi 1 0.5 reddish ccs
7-046 30-40 D ccs y n/a n/a multi 1 0.6 red ccs w/ black veins
7-047 30-40 D ccs n abr n/a multi 1 <.1 Y dark red ccs
7-047 30-40 D ccs d n/a n/a multi 1 <.1 Y white/pink ccs
7-047 30-40 D ccs d n/a n/a n 1 <.1 Y white ccs
7-047 30-40 D ccs n n/a n/a n 1 <.1 Y white ccs
7-047 30-40 D ccs y n/a n/a n 1 <.1 Y white ccs
7-047 30-40 D ccs p com 0 n 1 0.6 white/grey translucent ccs
7-047 30-40 D ccs m n/a 1 n 1 0.4 white/grey translucent ccs
7-047 30-40 D qtz m n/a n/a n 1 <.1 Y white quartz
7-047 30-40 D qtz y n/a n/a n 1 <.1 Y white quartz
7-047 30-40 D qtz y n/a n/a n 1 <.1 Y white quartz
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7-047 30-40 D qtz d n/a n/a n 1 <.1 Y white quartz
7-047 30-40 D qtz y n/a n/a n 1 <.1 Y clear quartz
7-047 30-40 D qtz y n/a n/a n 1 <.1 Y white quartz
7-047 30-40 D qtz m n/a n/a multi 1 0.2 white quartz
7-047 30-40 D qtz d n/a n/a multi 1 0.3 white quartz
7-047 30-40 D qtz m n/a n/a multi 1 0.3 white quartz
7-047 30-40 D qtz d n/a n/a multi 1 0.5 white quartz
7-047 30-40 D qtz m n/a n/a n 1 0.5 white quartz
7-047 30-40 D qtz y n/a n/a n 1 1 rose quartz chunk
7-047 30-40 D qtz y n/a n/a n 1 1.6 white quartz chunk
7-047 30-40 D qtz y n/a n/a n 1 6.8 large white quartz chunk
7-055 40-50 T obs y n/a 0 multi 1 1 biface (proj pt) basal frag, snapped at notches -> hinge fracture; 20.9mm basal width, 
13.6 notch width, 11.8mm total height (frag); finished biface broken during use
7-056 40-50 FT obs d n/a 0 multi 1 1 two areas of use-wear in slightly concave sections of flake margin; BAGGED 
SEPARATELY
7-057 40-50 FT obs n com 0 multi 1 1.7 long linear flake w/ use-wear along both lateral margins and distal margin; concave 
crescent-shaped margin use-wear, outer convex margin has some small retouch 
flakes (almost serrated), distal end also use-wear but one area snapped off
7-058 40-50 D ccs n/a n/a 1 n 1 <.1 Y dark grey ccs w/ small piece of cortex
7-058 40-50 D ccs y n/a n/a multi 1 <.1 Y red/grey ccs, poss heat-treated
7-058 40-50 D ccs y n/a n/a n 1 <.1 Y white ccs chunk
7-058 40-50 D ccs y n/a n/a n 1 <.1 Y red ccs
7-058 40-50 D ccs n com n/a multi 1 0.4 blue mottled ccs
7-058 40-50 D fgv n com n/a multi 1 <.1 Y
7-058 40-50 D obs n/a n/a 0 n/a 694 34.4 Y <.1g micro deb
7-058 40-50 D obs n abr 0 multi 1 0.2
7-058 40-50 D obs p abr 0 multi 1 0.2
7-058 40-50 D obs p abr 0 multi 1 0.2
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7-058 40-50 D obs n com 0 multi 1 0.2
7-058 40-50 D obs n com 0 multi 1 0.2
7-058 40-50 D obs n com 0 multi 1 0.2
7-058 40-50 D obs n com 0 multi 1 0.2
7-058 40-50 D obs n com 0 multi 1 0.2
7-058 40-50 D obs n com 0 multi 1 0.2
7-058 40-50 D obs p com 0 multi 1 0.2
7-058 40-50 D obs p com 0 multi 1 0.2
7-058 40-50 D obs p com 0 multi 1 0.2
7-058 40-50 D obs p com 0 multi 1 0.2
7-058 40-50 D obs n com 0 multi 1 0.2
7-058 40-50 D obs n flat 0 multi 1 0.2
7-058 40-50 D obs y n/a 0 multi 1 0.2 small chunk, prob biface worked surface frag but not enough to put in tool category
7-058 40-50 D obs m n/a 0 multi 1 0.2
7-058 40-50 D obs d n/a 0 multi 1 0.2
7-058 40-50 D obs y n/a 0 multi 1 0.2 small crumb prob part of smashed biface but only one worked side present on this 
piece, not enough for tool cat
7-058 40-50 D obs y n/a 0 multi 1 0.2 chunky shatter?
7-058 40-50 D obs m n/a 0 multi 1 0.2
7-058 40-50 D obs m n/a 0 multi 1 0.2
7-058 40-50 D obs m n/a 0 multi 1 0.2
7-058 40-50 D obs m n/a 0 multi 1 0.2
7-058 40-50 D obs d n/a 0 multi 1 0.2
7-058 40-50 D obs m n/a 0 n 1 0.2
7-058 40-50 D obs m n/a 0 n 1 0.2
7-058 40-50 D obs n abr 0 multi 1 0.3
7-058 40-50 D obs p com 0 multi 1 0.3
7-058 40-50 D obs p com 0 multi 1 0.3
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7-058 40-50 D obs p com 0 multi 1 0.3
7-058 40-50 D obs p flat 0 multi 1 0.3
7-058 40-50 D obs m n/a 0 multi 1 0.3
7-058 40-50 D obs m n/a 0 multi 1 0.3
7-058 40-50 D obs p abr 0 multi 1 0.4
7-058 40-50 D obs p abr 0 multi 1 0.4 BTF
7-058 40-50 D obs p com 0 multi 1 0.4
7-058 40-50 D obs p com 0 multi 1 0.4
7-058 40-50 D obs m n/a 0 multi 1 0.4
7-058 40-50 D obs p abr 0 multi 1 0.5
7-058 40-50 D obs n com 0 multi 1 0.5
7-058 40-50 D obs p com 0 multi 1 0.5
7-058 40-50 D obs n com 0 multi 1 0.5
7-058 40-50 D obs m n/a 0 multi 1 0.5
7-058 40-50 D obs m n/a 0 multi 1 0.5
7-058 40-50 D obs m n/a 0 n 1 0.5
7-058 40-50 D obs p abr 0 multi 1 0.6
7-058 40-50 D obs m n/a 0 n 1 0.6
7-058 40-50 D obs p flat 0 multi 1 0.7
7-058 40-50 D obs y com 0 multi 1 0.8
7-058 40-50 D obs n com 0 multi 1 1
7-058 40-50 D obs p com 0 multi 1 1.1
7-058 40-50 D qtz n/a n/a n/a multi 1 <.1 Y clear quartz crumb
7-058 40-50 D qtz n flat n/a n 1 <.1 Y white quartz flake
7-058 40-50 D qtz y n/a n/a n 1 <.1 Y white quartz
7-058 40-50 D qtzte n/a n/a n/a n 1 <.1 Y
7-058 40-50 FT obs d n/a 0 multi 1 1.7 early stage biface redux distal frag from large flake -> relict smooth ventral surface 
visible, retouch flakes to create steep edges
7-058 40-50 FT obs p com 0 multi 1 0.4 use-wear on steep edge of platform
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7-058 40-50 FT obs d n/a 0 multi 1 0.6 use-wear on longest edge
7-058 40-50 FT obs d n/a 0 multi 1 0.7 use-wear on concave section
7-058 40-50 FT obs d n/a 0 multi 1 0.8 use-wear in 3 spots (2 steep edges and 1 acute edge)
7-058 40-50 T obs y com 0 multi 1 0.4 biface edge frag, smashed on dorsal/ventral surface -> recycling
7-058 40-50 T obs y com 0 multi 1 0.5 thinner biface frag, rings of force show platform on dorsal/ventral surface -> 
recycling
7-058 40-50 T obs y n/a 0 multi 1 0.8 biface frag, poss proj pt base -> hard to tell
7-058 40-50 T obs y n/a 0 multi 1 0.8 biface frag w/ retouch flakes creating concave crescent-shaped area
7-058 40-50 T obs y n/a 0 multi 1 1 biface edge frag, smashed on dorsal.ventral surface -> recycling
7-058-001 40-50 D obs n com 0 multi 1 0.2
7-059 40-50 D fgv n com 2 multi 1 2.3 grey fgv w/ pinkish tinge, most of dorsal surface is smooth surface prob from cobble 
testing?
7-061 40-50 D ccs y n/a 0 multi 1 2.2 white/ grey ccs w/ white inclusions, blocky probs shatter
7-061 40-50 D qtz p com n/a multi 1 <.1 Y tiny clear quartz flake frag
7-061 40-50 D qtz y n/a 3 n 1 1.3 white quartz chunk w/ dorsal surface covered in cortex, blocky chunk
7-061 40-50 D qtz y n/a 3 n 1 1.3 white quartz w/ dorsal cortex surface
7-061 40-50 D qtz y n/a n/a multi 1 6.3 clear quartz chunk, can't tell if biface frag…?
7-061 40-50 D qtz n com n/a multi 1 0.4 white quartz
7-061 40-50 D qtz n com n/a multi 1 0.9 white quartz flake 
7-061 40-50 D qtz y com n/a multi 1 1 white quartz chunky flake frag
7-061 40-50 D qtz n flat n/a multi 1 0.2 white quarta flake
7-061 40-50 D qtz y n/a n/a multi 1 0.2 clear quartz frag, might be edge of biface? Hard to see any attributes in clear stone
7-061 40-50 D qtz d n/a n/a multi 1 0.3 white quartz flake frag
7-061 40-50 D qtz m n/a n/a multi 1 0.4 white quartz flake frag
7-061 40-50 D qtz y n/a n/a multi 1 0.5 white quartz flake frag, dorsal scars visible
7-061 40-50 D qtz y n/a n/a n 1 0.4 white quartz flake frag
7-061 40-50 D qtz y n/a n/a n 1 1.1 white quartz chunk
7-061 40-50 D qtz y n/a n/a n 1 7.5 white quartz with recent break (clean side) prob during excavation bc large enough 
piece not in bag, blocky chunk
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7-062 40-50 D ccs p com n/a multi 1 0.3 dark red ccs
7-062 40-50 D ccs p com n/a multi 1 0.4 dark red ccs
7-062 40-50 D fgv y n/a n/a n 1 <.1 Y red frag, poss fire-affected
7-062 40-50 D fgv n com n/a multi 1 2 pinkish, poss fire-affecred
7-062 40-50 D fgv n flat n/a multi 1 0.4
7-062 40-50 D fgv m n/a n/a multi 1 0.5
7-062 40-50 D fgv m n/a n/a multi 1 3.4 reddish tinge
7-062 40-50 D fgv y n/a n/a n 1 0.2 reddish
7-062 40-50 D fgv y n/a n/a n 1 0.3
7-062 40-50 D qtzte d n/a n/a multi 1 0.8 quartzite flake frag
7-062 40-50 D qtzte p com n/a n 1 1.7
7-062 40-50 D qtzte n flat n/a n 1 0.6 red/orange tinged quartzite, poss fire-affected
7-062 40-50 T obs y n/a 0 multi 1 0.7 biface frag edge chunk
7-070 40-50 T obs y com 0 multi 1 0.8 biface edge frag w/ serrations, rings of force show platform on dorsal/ventral surface-
> recycling
7-071 40-50 T obs y n/a 0 multi 1 1.3 flat/thin obs large flake w/ bifacial retouch on edges, tip frag -> base snapped off
7-072 40-50 T obs y n/a 0 multi 1 1.3 refit w/ other piece in bag, total weight 9.5; giant biface frag (missing base) 35mm 
total length, appears to have been broken during excavation? banded grey/black obs
7-072 40-50 T obs y n/a 0 multi 1 8.2 refit w/ other piece in bag, total weight 9.5; giant biface frag (missing base) 35mm 
total length, appears to have been broken during excavation? banded grey/black 
obs; small tip piece shows a few small edge retouch flakes; still large chunky biace, 
but flakes cross across halfway
7-081 50-60 D ccs n flat 0 n 1 <.1 Y
7-081 50-60 D ccs d n/a 0 multi 1 0.2 dark red ccs
7-081 50-60 D ccs d n/a 0 multi 1 0.2 buff color
7-081 50-60 D ccs d n/a n/a n 1 0.2 peach/buff
7-081 50-60 D fgv m n/a 0 n 1 0.9
7-081 50-60 D obs n/a n/a 0 n/a 750 39 Y <.1g micro deb
7-081 50-60 D obs p abr 0 multi 1 0.2
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7-081 50-60 D obs p com 0 multi 1 0.2
7-081 50-60 D obs p com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs p com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs p com 0 multi 1 0.2
7-081 50-60 D obs p com 0 multi 1 0.2
7-081 50-60 D obs p com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs n com 0 multi 1 0.2
7-081 50-60 D obs n flat 0 multi 1 0.2
7-081 50-60 D obs n flat 0 multi 1 0.2
7-081 50-60 D obs y n/a 0 multi 1 0.2 chunky
7-081 50-60 D obs m n/a 0 multi 1 0.2
7-081 50-60 D obs y n/a 0 multi 1 0.2 chunky
7-081 50-60 D obs m n/a 0 multi 1 0.2
7-081 50-60 D obs y n/a 0 multi 1 0.2 chunklet probs came off smashed biface
7-081 50-60 D obs m n/a 0 multi 1 0.2
7-081 50-60 D obs y n/a 0 multi 1 0.2 chunklet
7-081 50-60 D obs y n/a 0 multi 1 0.2 chunklet
7-081 50-60 D obs m n/a 0 multi 1 0.2
7-081 50-60 D obs m n/a 0 multi 1 0.2
7-081 50-60 D obs m n/a 0 n 1 0.2
7-081 50-60 D obs d n/a 0 n 1 0.2
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7-081 50-60 D obs p abr 0 multi 1 0.3
7-081 50-60 D obs p com 0 multi 1 0.3
7-081 50-60 D obs n com 0 multi 1 0.3
7-081 50-60 D obs n com 0 multi 1 0.3
7-081 50-60 D obs p com 0 multi 1 0.3
7-081 50-60 D obs p flat 0 multi 1 0.3
7-081 50-60 D obs n flat 0 multi 1 0.3
7-081 50-60 D obs m n/a 0 multi 1 0.3
7-081 50-60 D obs d n/a 0 multi 1 0.3
7-081 50-60 D obs m n/a 0 multi 1 0.3
7-081 50-60 D obs m n/a 0 multi 1 0.3
7-081 50-60 D obs m n/a 0 multi 1 0.3
7-081 50-60 D obs n flat 0 n 1 0.3
7-081 50-60 D obs m n/a 0 n 1 0.3
7-081 50-60 D obs m n/a 0 n 1 0.3
7-081 50-60 D obs p abr 0 multi 1 0.4
7-081 50-60 D obs n abr 0 multi 1 0.4
7-081 50-60 D obs p abr 0 multi 1 0.4
7-081 50-60 D obs n com 0 multi 1 0.4
7-081 50-60 D obs p flat 0 multi 1 0.4
7-081 50-60 D obs d n/a 0 multi 1 0.4
7-081 50-60 D obs y n/a 0 multi 1 0.4
7-081 50-60 D obs p com 0 n 1 0.4
7-081 50-60 D obs y n/a 0 n 1 0.4 chunky linear flake
7-081 50-60 D obs p com 0 multi 1 0.5
7-081 50-60 D obs n com 0 multi 1 0.5
7-081 50-60 D obs n flat 0 n 1 0.5
7-081 50-60 D obs n abr 0 multi 1 0.6
7-081 50-60 D obs p com 0 multi 1 0.6
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7-081 50-60 D obs p com 0 multi 1 0.6
7-081 50-60 D obs y n/a 0 multi 1 0.8 chunky frag probs piece of smashed biface but only one worked surface, not enough 
for tool cat
7-081 50-60 D obs y n/a 0 multi 1 1 chunky, prob piece of smashed biface but only one worked surface, not enough for 
tool cat
7-081 50-60 D obs p com 0 n 1 1
7-081 50-60 D qtz d n/a n/a n 1 <.1 Y clear quartz crumb
7-081 50-60 D qtzte m n/a 0 n 1 0.3 quartzite
7-081 50-60 FT obs p abr 0 multi 1 0.5 use-wear in crescent-shaped concave area
7-081 50-60 FT obs p abr 0 multi 1 0.6 bulb frag of larger flake w/ use-wear on distal edge forming indent in edge
7-081 50-60 FT obs m n/a 0 multi 1 1 flake frag w/ use-wear on two margins
7-081 50-60 FT obs y m 0 n 1 1.1 long tabular flake w/ steep retouch flakes on long edge
7-081 50-60 T obs y com 0 multi 1 1.6 biface edge frag, rings of force show platform on dorsal/ventral surface -> recycling
7-081 50-60 T obs y n/a 0 multi 1 1.7 biface distal frag
7-081 50-60 T obs y n/a 0 multi 1 1.9 biface frag w/ hinge fracture @ proximal end probs caused breakage
7-081-001 50-60 D obs d n/a 0 multi 1 0.4
7-081-002 50-60 T obs y n/a 0 multi 1 1.3 biface tip frag, poss broken from hinge fracture visible in interior; finished biface poss 
broken during use; edge has been retouched
7-081-003 50-60 FT obs p abr 0 multi 1 0.8 prox flake frag w/ use-wear on broken distal end and some along one lateral margin
7-082 50-60 T ccs y com 0 multi 1 4.5 white/grey translucent ccs, biface frag w/ big hinge fracture scar on one side and 
series of step fractues on other -> prob why discarded; BAGGED SEPARATELY
7-083 50-60 D ccs y n/a n/a n 1 <.1 Y tiny flake of white/grey translucent ccs
7-083 50-60 D ccs m n/a n/a multi 1 0.3 white/grey translucent ccs
7-083 50-60 D ccs y n/a n/a multi 1 0.3 white/grey translucent ccs
7-083 50-60 D ccs m n/a n/a multi 1 0.4 white/grey translucent ccs
7-083 50-60 D ccs m n/a n/a multi 1 0.7 white/grey translucent ccs, refit 
7-083 50-60 D ccs m n/a n/a multi 1 0.7 white/grey translucent ccs 250
7-083 50-60 D ccs y n/a n/a multi 1 0.8 white/grey translucent ccs, same raw mat as in 7-081 and rest of this bag, blocky 
shatter
7-083 50-60 D ccs y n/a n/a multi 1 0.9 white/grey translucent ccs, refit 
7-083 50-60 D ccs y n/a n/a multi 1 1.1 white/grey translucent ccs, refit 
7-083 50-60 D ccs y n/a n/a multi 1 1.2 white/grey translucent ccs, refit 
7-083 50-60 D ccs m n/a n/a multi 1 1.3 white/grey translucent ccs, blocky
7-083 50-60 D qtz y n/a n/a multi 1 0.2 white quartz
7-083 50-60 D qtz y n/a n/a multi 1 0.2 white quartz
7-083 50-60 D qtz m n/a n/a multi 1 0.4 white quartz frag
7-083 50-60 D qtz m n/a n/a multi 1 0.5 white quartz 
7-083 50-60 D qtz y n/a n/a multi 1 0.5 clear quartz chunk, diff to see attributes on clear stone
7-083 50-60 D qtz y n/a n/a n 1 0.2 white quartz
7-083 50-60 T qtz y n/a n/a multi 1 3.2 clear quartz biface frag, snapped in midsection
7-085 50-60 D ccs p com n/a multi 1 1.6 red ccs w/ white and pink veins
7-085 50-60 D ccs d n/a n/a multi 1 1 dark red ccs
7-089 50-60 D ccs n com n/a multi 1 2.6 large orange/peach ccs flake w/ prepared platform
7-089 50-60 D ccs d n/a n/a multi 1 0.3 grey/brown ccs w/ dark brown inclusions
7-089 50-60 D ccs d n/a n/a multi 1 0.4 pinkish buff ccs
7-089 50-60 D fgv n com n/a multi 1 0.5
7-089 50-60 D fgv d n/a n/a multi 1 1.7
7-089 50-60 D fgv n flat n/a n 1 0.9
7-089 50-60 D fgv y n/a n/a n 1 0.5
7-089 50-60 D fgv d n/a n/a n 1 0.9
7-089 50-60 D qtzte n cort 1 multi 1 6 chunky flake w/ red tinge poss heat-treated? Platform on smooth cortex -> poss 
testing of material?
7-089 50-60 D qtzte m n/a 3 n 1 3.4 red tinge poss heat treatment? Dorsal surface is smooth surface from cobble 
probably -> material testing?
7-095 60-70 D qtz y n/a n/a multi 1 <.1 Y clear quartz crumb, diff to see any attributes
7-095 60-70 D qtz d n/a n/a multi 1 <.1 Y clear quartz flake frag
7-095 60-70 D qtz d n/a n/a multi 1 1.1 white quartz flake frag 251
7-095 60-70 D qtz y n/a n/a multi 1 1.2 clear quartz chunk, poss biface frag but hard to see any attributes
7-097 60-70 D ccs p flat n/a multi 1 1.7 dark red ccs coarse
7-099 60-70 D ccs d n/a n/a multi 1 <.1 Y dark red ccs
7-099 60-70 D ccs y n/a n/a n 1 <.1 Y white/pale grey translucent ccs
7-099 60-70 D obs n/a n/a 0 n/a 193 11.4 Y <.1g micro deb
7-099 60-70 D obs n com 0 multi 1 0.2
7-099 60-70 D obs n com 0 multi 1 0.2
7-099 60-70 D obs p com 0 multi 1 0.2
7-099 60-70 D obs p com 0 multi 1 0.2
7-099 60-70 D obs n com 0 multi 1 0.2
7-099 60-70 D obs p flat 0 multi 1 0.2
7-099 60-70 D obs n flat 0 multi 1 0.2
7-099 60-70 D obs d n/a 0 multi 1 0.2
7-099 60-70 D obs m n/a 0 multi 1 0.2
7-099 60-70 D obs m n/a 0 multi 1 0.2 curved
7-099 60-70 D obs d n/a 0 multi 1 0.2
7-099 60-70 D obs m n/a 0 multi 1 0.2
7-099 60-70 D obs m n/a 0 n 1 0.2
7-099 60-70 D obs p abr 0 multi 1 0.3
7-099 60-70 D obs p abr 0 multi 1 0.3
7-099 60-70 D obs n abr 0 multi 1 0.3
7-099 60-70 D obs p abr 0 multi 1 0.3
7-099 60-70 D obs n abr 0 multi 1 0.3
7-099 60-70 D obs p com 0 multi 1 0.3
7-099 60-70 D obs p com 0 multi 1 0.3
7-099 60-70 D obs n com 0 multi 1 0.3
7-099 60-70 D obs p com 0 multi 1 0.3
7-099 60-70 D obs y flat 0 multi 1 0.3
7-099 60-70 D obs p flat 0 multi 1 0.3
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7-099 60-70 D obs d n/a 0 multi 1 0.3
7-099 60-70 D obs y n/a 0 multi 1 0.3 small chunklet w/ many scar, not sure which is platform, poss piece of smashed 
biface
7-099 60-70 D obs y n/a 0 multi 1 0.3 chunklet
7-099 60-70 D obs d n/a 0 multi 1 0.3
7-099 60-70 D obs p com 0 multi 1 0.4
7-099 60-70 D obs n com 0 multi 1 0.4
7-099 60-70 D obs n flat 0 multi 1 0.4
7-099 60-70 D obs d n/a 0 multi 1 0.4
7-099 60-70 D obs m n/a 0 multi 1 0.4
7-099 60-70 D obs p com 0 multi 1 0.5
7-099 60-70 D obs m n/a 0 multi 1 0.6
7-099 60-70 D obs d n/a 0 multi 1 0.6
7-099 60-70 D obs n com 0 multi 1 0.7
7-099 60-70 D obs p com 0 multi 1 1 odd that such a large flake has no use wear
7-099 60-70 D obs y n/a 0 multi 1 1 small chunklet w/ multiple scars -> can't tell which one is platform, prob piece of 
smashed biface
7-099 60-70 D qtz m n/a n/a n 1 <.1 Y clear quartz crumb
7-099 60-70 FT obs y n/a 0 multi 1 0.3 chunklet w/ mult scars can't tell which is platform, use-wear on all three edge 
margins (triangular in cross-section)
7-099 60-70 FT obs m n/a 0 multi 1 0.3 probs frag of larger flake used as tool, small concave area of use-wear 
7-099 60-70 FT obs d n/a 0 multi 1 0.3 frag of probs larger flake tool, use-wear on concave crescent-shaped section, 
sharktooth-shaped flake frag
7-099 60-70 FT obs p com 0 multi 1 0.4 flake frag w/ use-wear near platform on ventral surface
7-099 60-70 FT obs y com 0 multi 1 1.1 wonky-shaped chunky flake w/ mult areas of use-wear along steep + acute edges 
and poss awl tip
7-099 60-70 FT obs m n/a 0 multi 1 2 thick flake frag w/ use-wear on steep distal edge
7-099 60-70 T obs y n/a 0 multi 1 0.6 probs smashed biface frag (only one worked side on this piece), possible attempt at 
recycling
7-099 60-70 T obs y com 0 multi 1 0.4 biface edge frag w/ rings of force showing opp platforms -> recycling probs using 
bipolar strategy
7-099 60-70 T obs y n/a 0 multi 1 0.6 biface frag w/ abraded edge as if they were trying to thin it instead of break it in half, 
chunky
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7-099 60-70 T obs y com 0 multi 1 2.1 biface edge frag, rings of force show platform on dorsal/ventral surface -> recycling, 
grey veiny obs; some retouch visible along one margin
7-099-001 60-70 T obs y com 0 multi 1 0.9 proj pt/ biface base frag appears to have been struck on dorsal/ventral surface, 
lanceolate?, finished biface, flakes cross halfway or more
7-099-002 60-70 D obs p abr 0 multi 1 0.5 banded grey obs
7-099-003 60-70 FT obs n com 0 multi 1 0.6 small retouch flakes near platform + use-wear, poss small scraper -> bulb fits nicely in 
front of thumb
7-0109 70-80 D ccs y n/a n/a multi 1 <.1 Y white ccs crumb
7-0109 70-80 D fgv n flat n/a multi 1 0.5 basalt
7-0109 70-80 D fgv m n/a n/a n 1 0.3 red-tinged basalt
7-0109 70-80 D obs n/a n/a 0 n/a 331 22.9 Y <.1g micro-deb
7-0109 70-80 D obs p com 0 multi 1 0.2 might be biface edge
7-0109 70-80 D obs p com 0 multi 1 0.2
7-0109 70-80 D obs p com 0 multi 1 0.2
7-0109 70-80 D obs n com 0 multi 1 0.2
7-0109 70-80 D obs n com 0 multi 1 0.2
7-0109 70-80 D obs p com 0 multi 1 0.2
7-0109 70-80 D obs p com 0 multi 1 0.2
7-0109 70-80 D obs p com 0 multi 1 0.2
7-0109 70-80 D obs m n/a 0 multi 1 0.2
7-0109 70-80 D obs m n/a 0 n 1 0.2
7-0109 70-80 D obs m n/a 0 multi 1 0.3
7-0109 70-80 D obs m n/a 0 multi 1 0.3
7-0109 70-80 D obs m n/a 0 multi 1 0.3
7-0109 70-80 D obs y n/a 0 multi 1 0.3
7-0109 70-80 D obs m n/a 0 multi 1 0.3
7-0109 70-80 D obs y n/a 0 multi 1 0.3 flat surface w/ many delicate flake scars -> poss biface frag
7-0109 70-80 D obs m n/a 0 n 1 0.3
7-0109 70-80 D obs n abr 0 multi 1 0.4 heavily abraded edge, including platform
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7-0109 70-80 D obs p abr 0 multi 1 0.4 heavily abraded edge, including platform
7-0109 70-80 D obs p abr 0 multi 1 0.4
7-0109 70-80 D obs p abr 0 multi 1 0.4
7-0109 70-80 D obs n com 0 multi 1 0.4
7-0109 70-80 D obs y n/a 0 multi 1 0.4
7-0109 70-80 D obs p com 0 multi 1 0.5
7-0109 70-80 D obs y n/a 0 multi 1 0.5 pyramid-shaped chunk w/ no platform attributes, poss part of smashed biface
7-0109 70-80 D obs p abr 0 multi 1 0.6
7-0109 70-80 D obs p abr 0 multi 1 0.9 bulb frag of much larger flake
7-0109 70-80 D obs y n/a 0 n 1 1 think chunk
7-0109 70-80 D obs p com 0 multi 1 1.3 thick chunky flake frag
7-0109 70-80 D obs p com 0 multi 1 1.5
7-0109 70-80 D obs d n/a 0 multi 1 2.5 giant flat/thin flake but no use-wear
7-0109 70-80 FT obs d n/a 0 multi 1 0.5 distal flake frag w/ use-wear on distal end in concave section
7-0109 70-80 FT obs n flat 0 multi 1 1.2 thick flake w/ use-wear along both lateral margins
7-0109 70-80 FT obs m n 0 multi 1 1.5 slight retouch to create steep edge, use-wear visible along longest margin and 
opposite margin on 90-degree corner -> poss for cutting and scraping
7-0109 70-80 T obs y n/a 0 multi 1 0.2 tiny piece of biface frag, rings of force show a blow came from interior -> poss sign of 
recycling
7-0109 70-80 T obs y n/a 0 multi 1 0.3 biface tip frag, thick cross-section
7-0109 70-80 T obs y n/a 0 multi 1 0.4 small frag of biface
7-0109 70-80 T obs y n/a 0 multi 1 0.5 biface edge frag, one worked surface visible, flake scars suggest non-use breakage -> 
recycling?
7-0109 70-80 T obs y n/a 0 multi 1 1.1 biface frag, multiple platforms on mult sides -> recycling thick dart point?
7-0109 70-80 T obs y n 0 multi 1 2.3 poss graver? Retouch flakes used to maintain short linear section of edge; rings of 
force also show multiple blows from diff directions -> poss recycling biface?
7-0109-001 70-80 FT obs m n 1 multi 1 2.3 bad piece of obs w/ appro. Half made up of pumice/obs interface (cortex), use-wear 
visible ablong one steep edge and corner -> poss for awl and scraper 255
7-0109-002 70-80 D obs p abr 0 multi 1 1.3 giant BTF, banded obs
7-0109-003 70-80 D obs m n/a 0 multi 1 0.3 waxy black obs
7-0109-004 70-80 D obs p com 0 multi 1 0.2
7-0110 70-80 D ccs y n/a n/a multi 1 4.5 blue grey/white translucent ccs w/ grainy inclusions; no platform attributes visible -> 
poss smashed from larger piece; one side has fine flake scars; hard to identify bc so 
angular
7-0110 70-80 D ccs n com n/a n 1 0.3 white translucent ccs w/ white/black/red grain inclusions
7-0110 70-80 D qtz y n/a n/a n 1 <.1 Y tiny white quartz chip
7-0110 70-80 D qtz d n/a n/a n 1 <.1 Y white quartz flake frag
7-0110 70-80 D qtz y n/a n/a n 1 <.1 Y white quartz frag
7-0110 70-80 D qtz y com n/a multi 1 0.8 clear quartz chunk, lots of flake scars going diff directions
7-0110 70-80 D qtz y com n/a multi 1 0.8 clearquartz chunk, lots of flake scars going diff directions, can't tell if tool frag
7-0110 70-80 D qtz y com n/a multi 1 1.8 clear quartz chunk, hard to see flake scars + any platform attributes bc hard to tell if 
flakes scars vs. crazed quartz surface
7-0110 70-80 D qtz d n/a n/a multi 1 0.3 small piece of clear quartz w/ fine flake scars
7-0110 70-80 D qtz y n/a n/a multi 1 0.7 white quartz flake frag
7-0110 70-80 D qtz y n/a n/a n 1 0.2 white quartz chip
7-0110 70-80 D qtz y n/a n/a n 1 0.3 crazed quartz chip, thin + flat
7-0110 70-80 T qtzte y n n/a 2 each side 1 5.5 appears to be chunk of biface midsection
7-0111 80-90 D obs n/a n/a 0 n/a 163 13.5 Y <.1g micro-deb
7-0111 80-90 D obs p abr 0 multi 1 0.2
7-0111 80-90 D obs p abr 0 multi 1 0.2
7-0111 80-90 D obs m abr 0 multi 1 0.2
7-0111 80-90 D obs n com 0 multi 1 0.2
7-0111 80-90 D obs p com 0 multi 1 0.2
7-0111 80-90 D obs n com 0 multi 1 0.2
7-0111 80-90 D obs n com 0 multi 1 0.2
7-0111 80-90 D obs n com 0 multi 1 0.2
7-0111 80-90 D obs m n/a 0 multi 1 0.2
7-0111 80-90 D obs y n/a 0 multi 1 0.2 chunky faceted small piece
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7-0111 80-90 D obs n com 0 multi 1 0.3
7-0111 80-90 D obs n com 0 multi 1 0.3
7-0111 80-90 D obs p com 0 multi 1 0.3
7-0111 80-90 D obs m n/a 0 n 1 0.3
7-0111 80-90 D obs m n/a 0 n 1 0.3
7-0111 80-90 D obs n com 0 multi 1 0.4
7-0111 80-90 D obs p com 0 multi 1 0.4
7-0111 80-90 D obs y n/a 0 multi 1 0.4
7-0111 80-90 D obs n com 0 multi 1 0.5
7-0111 80-90 D obs p com 0 multi 1 1.2
7-0111 80-90 FT obs p abr 0 multi 1 0.4 use-wear along one margin adjacent to platform
7-0111 80-90 T obs y n/a 0 multi 1 0.2 biface edge frag, long and thin, triangular cross-section
7-0111 80-90 T obs y n/a 0 multi 1 0.3 biface midsection frag w/ piece of edge, worked dorsal and ventral sides visible -> 
recycling?
7-0111 80-90 T obs m n/a 0 multi 1 0.9 awl tip and use-wear along another margin
7-0111 80-90 T obs y n/a 0 multi 1 1.5 biface edge and midsection frag, rings of force suggest struck from edge and flat part 
-> recycling thick dart point?
7-0111 80-90 T obs y n/a 0 multi 1 1.8 biface frag, also not use breakage, broken in multiple places (multiple platforms 
visible) -> recycling dart point?
7-0111 80-90 T obs y n/a 0 multi 1 1.8 biface frag, not use breakage, multiple platforms -> recycling dart point?
7-0111 80-90 T obs y n/a 0 multi 1 2 biface frag, also not use breakage -> recycling dart point?
7-0111-001 80-90 D obs m n/a 0 multi 1 0.3
7-0111-002 80-90 T obs y n/a 0 multi 1 1.9 biface frag, not use breakage, multiple platforms; corner intact -> recycling dart 
point?; finished biface, some basal thinning evident
7-0111-003 80-90 FT obs n com 0 multi 1 6.7 enormous flake w/ use-wear on distal and 2 lateral margins
7-0113 80-90 D qtz y n/a n/a n/a 1 0.2 clear quartz crystal, no flake attributes visible
7-0117 90-100 D fgv n flat n/a multi 1 0.3
7-0117 90-100 D fgv d n/a n/a n 1 0.2 thin, might be natural spall
7-0117 90-100 D obs n/a n/a 0 n/a 491 31.1 Y <.1g micro deb
7-0117 90-100 D obs p abr 0 multi 1 0.2
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7-0117 90-100 D obs p abr 0 multi 1 0.2
7-0117 90-100 D obs p abr 0 multi 1 0.2
7-0117 90-100 D obs p abr 0 multi 1 0.2
7-0117 90-100 D obs n abr 0 multi 1 0.2
7-0117 90-100 D obs n com 0 multi 1 0.2
7-0117 90-100 D obs p com 0 multi 1 0.2
7-0117 90-100 D obs p com 0 multi 1 0.2
7-0117 90-100 D obs n com 0 multi 1 0.2 long thin linear flake
7-0117 90-100 D obs n com 0 multi 1 0.2
7-0117 90-100 D obs p com 0 multi 1 0.2
7-0117 90-100 D obs p com 0 multi 1 0.2
7-0117 90-100 D obs p com 0 multi 1 0.2
7-0117 90-100 D obs p com 0 multi 1 0.2
7-0117 90-100 D obs p com 0 multi 1 0.2
7-0117 90-100 D obs p com 0 multi 1 0.2
7-0117 90-100 D obs m n/a 0 multi 1 0.2
7-0117 90-100 D obs d n/a 0 multi 1 0.2
7-0117 90-100 D obs m n/a 0 multi 1 0.2
7-0117 90-100 D obs y n/a 0 multi 1 0.2 chunklet w/ mult scars, no specific platform ID
7-0117 90-100 D obs m n/a 0 multi 1 0.2
7-0117 90-100 D obs d n/a 0 multi 1 0.2
7-0117 90-100 D obs m n/a 0 multi 1 0.2
7-0117 90-100 D obs m n/a 0 multi 1 0.2
7-0117 90-100 D obs p abr 0 multi 1 0.3
7-0117 90-100 D obs n com 0 multi 1 0.3
7-0117 90-100 D obs p com 0 multi 1 0.3
7-0117 90-100 D obs p com 0 multi 1 0.3
7-0117 90-100 D obs p com 0 multi 1 0.3
7-0117 90-100 D obs n flat 0 multi 1 0.3
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7-0117 90-100 D obs n flat 0 multi 1 0.3
7-0117 90-100 D obs m n/a 0 multi 1 0.3
7-0117 90-100 D obs m n/a 0 multi 1 0.3
7-0117 90-100 D obs d n/a 0 multi 1 0.3
7-0117 90-100 D obs d n/a 0 multi 1 0.3
7-0117 90-100 D obs m n/a 0 multi 1 0.3 chunky rectangular tab piece w/ fine dorsal scars
7-0117 90-100 D obs y n/a 0 multi 1 0.3 chunklet w/ mult scars, prob piece of smashed biface
7-0117 90-100 D obs y n/a 0 multi 1 0.3
7-0117 90-100 D obs d n/a 0 multi 1 0.3
7-0117 90-100 D obs n com 0 multi 1 0.4 chunky piece that shows crushing on platform at pint of impact right on top of 
worked surface  -> poss biface edge frag showing bipolar reductino strategy for 
recycling? Bagged separately in case need to use again 
7-0117 90-100 D obs d n/a 0 multi 1 0.4
7-0117 90-100 D obs p com 0 multi 1 0.5
7-0117 90-100 D obs y n/a 0 multi 1 0.7 chunky, mult scars no specific platform
7-0117 90-100 D obs p com 0 multi 1 1
7-0117 90-100 D obs y n/a 0 multi 1 1.2 chunky, mult scars no specific platform
7-0117 90-100 FT obs m n/a 0 multi 1 0.3 flake frag w/ use-wear along both lateral margins
7-0117 90-100 FT obs n com 0 multi 1 0.6 use-wear along 2+ acute margins
7-0117 90-100 FT obs p abr 0 multi 1 0.8 flake frag w/ distal edge taken off w/ retouch flakes to create steep edge, use-wear 
also on lateral margin
7-0117 90-100 FT obs m n 1 multi 1 0.9 flake frag w/ use-wear on both lateral margins, one side has crescent-shaped 
concave area and other is straight edge
7-0117 90-100 FT obs n flat 0 multi 1 1.2 use-wear on both acute lateral margins
7-0117-001 90-100 D obs n flat 0 multi 1 0.6 glossy black obs, BTF
7-0117-002 90-100 FT obs d n/a 0 multi 1 0.3 small flake frag w/ use-wear around entire flake margin 
7-0117-003 90-100 D obs n cort 1 multi 1 0.3 pale grey obs w/ some cortex
7-0117-004 90-100 T obs y com 0 multi 1 1.1 biface tip frag, rings of force show platform is dorsal/ventral surface, some crushing 
on side opp platform, edges are heavily abraded-> poss preparing to sharpen when 
piece broke; impossible to tell biface stage from fragment 259
7-0118 90-100 D ccs d n/a n/a multi 1 0.5 pink ccs
7-0118 90-100 D fgv p flat n/a multi 1 1.6
7-0118 90-100 D fgv n flat n/a multi 1 2.9
7-0118 90-100 D fgv y n/a n/a multi 1 0.7 no striking platform ID
7-0118 90-100 D fgv n com n/a n 1 0.6 thin flake, slightly bluish
7-0118 90-100 D fgv n com n/a n 1 0.7 thin flake, slightly bluish
7-0119 90-100 D qtz n flat n/a multi 1 0.4 clear quartz flake frag
7-0120 90-100 D ccs n com n/a multi 1 <.1 Y pinkish translucent ccs, looks like pressure flake
7-0120 90-100 D ccs d n/a n/a n 1 <.1 Y peach/buff translucent ccs
7-0120 90-100 D ccs n com 0 multi 1 0.3 peach/buff translucent ccs
7-0120 90-100 D ccs p flat 0 multi 1 0.2 pink ccs w/ dark red and white grainy inclusions
7-0120 90-100 D ccs n flat 0 multi 1 0.4 pale grey/buff varigated ccs
7-0120 90-100 D qtz p com n/a multi 1 <.1 Y white quartz flake frag
7-0121 90-100 T ccs y 1 4.5 red ccs, biface frag looks like giant flake blank w/ retouched lateral margins, greyish 
patina chipped away on one side to reveal deep red, can't tell if struck on 
dorsal/ventral surface, jagged edges @right angle w/ interior but don't think it's use 
wear -> poss natural jagged breakage there; bagged separately
7-0125 100-110 D ccs d n/a n/a n 1 <.1 Y
7-0125 100-110 D ccs p com n/a multi 1 0.6 dark red ccs
7-0125 100-110 D fgv p com n/a multi 1 <.1 Y
7-0125 100-110 D fgv n flat n/a multi 1 0.3
7-0125 100-110 D fgv p flat n/a multi 1 1.1
7-0125 100-110 D fgv m n/a n/a multi 1 0.4 reddish grey
7-0125 100-110 D obs n/a n/a 0 n/a 390 20.9 Y <.1g micro deb
7-0125 100-110 D obs p abr 0 multi 1 0.2
7-0125 100-110 D obs n com 0 multi 1 0.2
7-0125 100-110 D obs p com 0 multi 1 0.2
7-0125 100-110 D obs p com 0 multi 1 0.2
7-0125 100-110 D obs n flat 0 multi 1 0.2 obs crumb 260
7-0125 100-110 D obs n flat 0 multi 1 0.2
7-0125 100-110 D obs d n/a 0 multi 1 0.2
7-0125 100-110 D obs m n/a 0 multi 1 0.2
7-0125 100-110 D obs m n/a 0 multi 1 0.2
7-0125 100-110 D obs m n/a 0 multi 1 0.2
7-0125 100-110 D obs p abr 0 multi 1 0.3
7-0125 100-110 D obs p abr 0 multi 1 0.3
7-0125 100-110 D obs n abr 0 multi 1 0.3
7-0125 100-110 D obs p abr 0 multi 1 0.3
7-0125 100-110 D obs n com 0 multi 1 0.3
7-0125 100-110 D obs n com 0 multi 1 0.3
7-0125 100-110 D obs n com 0 multi 1 0.3
7-0125 100-110 D obs p com 0 multi 1 0.3
7-0125 100-110 D obs p com 0 multi 1 0.3
7-0125 100-110 D obs n com 0 multi 1 0.3
7-0125 100-110 D obs n com 0 multi 1 0.3
7-0125 100-110 D obs n flat 0 multi 1 0.3
7-0125 100-110 D obs m n/a 0 multi 1 0.3
7-0125 100-110 D obs m n/a 0 multi 1 0.3
7-0125 100-110 D obs y n/a 0 multi 1 0.3 obs crumb, diff to find platform attributes
7-0125 100-110 D obs d n/a 0 multi 1 0.3
7-0125 100-110 D obs p abr 0 multi 1 0.4
7-0125 100-110 D obs n com 0 multi 1 0.4 platform has many fine scars + abr
7-0125 100-110 D obs p com 0 multi 1 0.4
7-0125 100-110 D obs p com 0 multi 1 0.4
7-0125 100-110 D obs m n/a 0 multi 1 0.4
7-0125 100-110 FT obs n com 0 multi 1 0.3 long thin linear flake w/ use-wear on both later acute margins
7-0125 100-110 FT obs m n/a 0 multi 1 0.3 black glossy obs, flake frag w/ use-wear along one lateral margin 
7-0125 100-110 FT obs n com 0 multi 1 0.4 use-wear on distal edge
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7-0125 100-110 FT obs d n/a 0 multi 1 0.4 flake frag w/ crescent-shaped concave section of use-wear
7-0125 100-110 FT obs n com 0 multi 1 0.5 small retouch flakes on edge adjacent to platform to create steep edge-> scraper?
7-0125 100-110 FT obs d n/a 0 multi 1 0.5 distal flake frag w/ use-wear on distal margin and one section of later margin
7-0125 100-110 FT obs y n/a 0 multi 1 1 chunklet from larger flake, awl tip w/ polishing on surrounding ridges and a few 
retouch flakes to form tip
7-0125 100-110 FT obs d n/a 0 multi 1 1.5 chunky flake frag w/ awl tip (some retouch flakes) and use-wear along one acute 
edge
7-0125 100-110 T obs d n/a 0 multi 1 0.6 flake frag w/ rounded awl end, many retouch flakes to maintain end, also retouch 
flakes along 2 margins + use-wear
7-0125 100-110 T obs n com 0 multi 1 1.1 long linear flake that spans entire face of biface, platform has fine scars and opp side 
of distal end has fine scars -> recycling of tool? Slight use-wear on 90-deg dorsal 
ridge
7-0125 100-110 T obs y n/a 0 multi 1 1.6 appears to be chunk of larger flake w/ retouch flakes on opp ends to create linear 
sharp sections -> poss for engraving or awl tip, retouched on both sides but I 
wouldn't call it a biface frag; slight use-wear on one steep edge poss for scraping
7-0125-001 100-110 T obs y com 0 multi 1 3.4 biface edge frag w/ semi-circ edge, platform on dorsal/ventral surface -> not use 
breakage, recycling of old tool? BIPOLAR -> crushing on platform and opp side = poss 
bipolar redux; one side is also huge hinge fracture, so could also be production reject
7-0125-002 100-110 D obs p abr 0 multi 1 0.3
7-0125-003 100-110 FT obs n n/a 0 multi 1 1.1 flake w/ platform modified by retouch flakes to create steep edge-> scraper? Banded 
obs
7-0126 100-110 D ccs d n/a n/a multi 1 <.1 Y buff/peach ccs
7-0126 100-110 D ccs d n/a n/a multi 1 <.1 Y orange/red ccs w/ black veins
7-0126 100-110 D ccs n flat n/a multi 1 0.4 red ccs, potlid -> heat treated?
7-0126 100-110 D ccs m n/a n/a n 1 0.3 red/pink ccs
7-0126 100-110 FT ccs m n/a n/a multi 1 1.5 dark red/grey ccs, use-wear along long lateral margin
7-0130 100-110 D qtz d n/a 0 multi 1 0.5
7-0133 100-110 T obs y n/a 0 multi 1 1.8 biface midsection frag, retouched more on one side
7-0135 110-120 D fgv n/a n/a n/a n 1 <.1 Y
7-0135 110-120 D obs n/a n/a 0 n/a 138 8.2 Y <.1g micro deb
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7-0135 110-120 D obs p com 0 multi 1 0.2
7-0135 110-120 D obs m n/a 0 multi 1 0.2
7-0135 110-120 D obs m n/a 0 multi 1 0.2
7-0135 110-120 D obs d n/a 0 multi 1 0.2
7-0135 110-120 D obs d n/a 0 multi 1 0.2
7-0135 110-120 D obs d n/a 0 multi 1 0.2
7-0135 110-120 D obs m n/a 0 multi 1 0.2
7-0135 110-120 D obs d n/a 0 n 1 0.2
7-0135 110-120 D obs n com 0 multi 1 0.3
7-0135 110-120 D obs n com 0 multi 1 0.3
7-0135 110-120 D obs p flat 0 multi 1 0.3
7-0135 110-120 D obs d n/a 0 multi 1 0.3
7-0135 110-120 D obs n flat 0 n 1 0.3
7-0135 110-120 D obs n com 0 multi 1 0.4
7-0135 110-120 D obs p com 0 multi 1 0.5
7-0135 110-120 D obs m n/a 0 multi 1 0.6
7-0135 110-120 D obs m n/a 0 multi 1 0.6
7-0135 110-120 D obs m n/a 0 multi 1 0.7
7-0135 110-120 D obs m n/a 0 multi 1 0.7
7-0135 110-120 D obs m n/a 0 multi 1 0.7
7-0135 110-120 D qtz n/a n/a n/a n 1 <.1 Y
7-0135 110-120 FT obs d n/a 0 multi 1 0.3 guessing frag of larger tool, small retouch and/or use-wear on two opposing margins
7-0135 110-120 T obs y n/a 0 multi 1 0.7 biface base frag made on larger flake blank, 3.9mm thick x 14.6 wide
7-0135-001 110-120 D obs p abr 0 multi 1 1 banded grey obs
7-0135-002 110-120 D obs n com 0 multi 1 0.3
7-0135-003 110-120 T obs y com 0 multi 1 1.9 biface frag made on large flake blank, use-wear on long distal edge on steep edge 
poss for scraping, poss recycling/scavenging?, 2 margins with use-wear
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7-0136 120-130 T fgv y n/a n/a multi 1 20.1 giant biface basal frag, scalloped edges and basal indent; 37.9 total length, 37.1 basal 
length, 31.2 widest point, 22.8 basal width, 12.1 thick at break (all in mm), no 
notches; poss Humboldt, fgv has inclusions
7-0141 120-130 D ccs p com 0 multi 1 0.4 dark red ccs w/ greyish patina
7-0141 120-130 D ccs m n/a n/a multi 1 0.3 white/light grey ccs w/ white inclusions
7-0141 120-130 D fgv p com 2 multi 1 1.9 frag of larger fgv flake, approx half dorsal surface is smooth+weathered -> surface of 
cobble? 
7-0141 120-130 D obs n/a n/a 0 n/a 54 4.3 Y <.1g micro deb
7-0141 120-130 D obs p flat 0 multi 1 0.2
7-0141 120-130 D obs y n/a 0 multi 1 0.2 chunklet, mult scars no specific platform
7-0141 120-130 D obs p com 0 multi 1 0.3
7-0141 120-130 D obs n com 0 multi 1 0.3
7-0141 120-130 D obs n com 0 multi 1 0.3
7-0141 120-130 D obs d n/a 0 multi 1 0.3
7-0141 120-130 D obs n com 0 multi 1 0.4
7-0141 120-130 D obs p flat 0 multi 1 0.4
7-0141 120-130 D obs p com 0 multi 1 0.5
7-0141 120-130 D obs d n/a 0 multi 1 0.7
7-0141 120-130 D obs d n/a 0 multi 1 0.8
7-0141 120-130 D qtz n flat n/a multi 1 <.1 Y tiny white quartz flake
7-0141 120-130 FT obs m n/a 0 multi 1 0.3 very small area of use-wear on one steep edge, poss frag of larger flake?
7-0141 120-130 FT obs n flat 0 multi 1 0.8 use-wear on 2 margins, one steep (scraper?) and one acute
7-0141-001 120-130 FT obs p cort 1 multi 1 0.6 tiny piece of cortex on platform, use-wear on both acute margins
7-0141-002 120-130 T obs y n/a 0 multi 1 0.5 pale grey obs, biface frag (tip?) , use-wear along both margins adjacent to pointy tip
7-0141-003 120-130 D obs n flat 0 multi 1 1 long wonky-shaped flake, interesting flake to large has no use-wear, poss shape of 
edge not usable?
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Cat # LVL ART RAW 
MAT
COND PLAT CORTEX DORSAL 
SCARS
CT WT <.1g COMMENTS
170 0-10 D obs n/a 0 n/a 80 3 Y
170 0-10 D obs com 0 p 1 0.2 long flake, to take off ridge
170a 0-10 D obs frag p abr 0 p 1 0.3 2009 OH, 2015 XRF
170b 0-10 D obs abr 0 p 1 <.1 Y black obs; 2015 OH/XRF
170c 0-10 D obs frag p com 0 p 1 <.1 Y banded gray obs; 2015 OH/XRF
178 10-20 D qtz frag n/a 0 p 1 0.32 hard to tell if edge off biface or just flake w/ irregular surface
179 10-20 D obs n/a 0 n/a 39 1.5 Y
179 10-20 D obs com 0 p 1 0.2 platform shows many flake scars, domed bulb, poss pressure flake?
179 10-20 D obs com 0 p 1 0.2
179a 10-20 D obs n/a 0 n/a 1 <.1 Y tiny leftover obs frag from 2009 OH; 2009 OH, 2015 XRF
179b 10-20 D obs com 0 p 1 0.2 curved, many dorsal scars, probs BTF; 2015 OH/XRF
179c 10-20 D obs abr 0 p 1 0.3 sugary obs; 2015 OH/XRF
189 20-30 D qtz f 0 p 1 0.38 cloudy white qtz
190 20-30 D obs n/a 0 n/a 35 1.5 Y
190 20-30 D obs n/a 0 p 1 0.2
190 20-30 D obs n/a 0 p 1 0.2
190 20-30 D obs n/a 0 p 1 0.2
190 20-30 D obs n/a 0 p 1 0.4
190a 20-30 D obs abr 0 p 1 0.3 2009 OH, 2015 XRF
191 20-30 D obs frag m n/a 0 n/a 1 0.2
191a 20-30 FT obs com 0 p 1 0.6 use-wear; 2015 OH/XRF
240 20-30 FT obs frag n/a 0 p 1 1.7 looks more like unifacial tool with a few flakes off other side, use-wear on 6 margins, 
retouch on 2; at this point I would consider it a flake tool rather than a biface, since it's a 
biface chunk and poss the result of recycling; enter it in retouch index spreadsheet; 
changed from Biface to Flake in Catalogue; 2015 OH/XRF
192 30-40 D ccs abr 0 p 1 0.06 Y
193 30-40 D obs n/a 0 n/a 31 1.2 Y
193a 30-40 D obs frag p abr 0 p 1 0.3 2009 OH, 2015 XRF
193b 30-40 D obs abr 0 p 1 <.1 Y 2015 OH/XRF
193c 30-40 D obs frag p com 0 p 1 0.2 2015 OH/XRF
194 30-40 D qtz Comple n/a 0 p 1 0.13 Y
195 30-40 D fgv Fragme n/a n/a n/a 1 25.1
199 40-50 T ccs n/a 0 p 1 3.75 proj pt, finished point, but still chunky in the middle, poss due to reworking of edge, neg 
flake scars visible along edge likely caused by resharpening 266
200 40-50 D obs n/a 0 n/a 27 1.5 Y
200a 40-50 D obs com 0 p 1 0.2 2009 OH, 2015 XRF
200b 40-50 D obs frg m n/a 0 p 1 0.2 2009 OH, 2015 XRF
201a 40-50 FT obs com 0 p 1 2 chunky, use-wear on distal end; poss off bifacial core bc some flake scars around 
platform on dorsal + ventral; 2015 OH/XRF
201b 40-50 FT obs com 0 p 1 1.3 chunky, poss off biface or uniface tool, worked dorsal side, retouch + use-wear on 
chunky end
201c 40-50 FT obs frag m n/a 0 p 1 0.4 thin flake frag w/ use-wear on one margin
202 40-50 D qtz n/a 0 n/a 1 0.02 Y
204 50-60 D obs n/a 0 n/a 39 1.8 Y
204 50-60 D obs abr 0 p 1 0.2
204 50-60 D obs abr 0 p 1 0.2
204 50-60 D obs com 0 p 1 0.2 sugary obs
204 50-60 D obs frag m n/a 0 p 1 0.2
204 50-60 D obs frag m n/a 0 p 1 0.2 angular flake frag
204 50-60 D obs frag m n/a 0 p 1 0.3
204a 50-60 FT obs frag p abr 0 p 1 0.8 1 utilized flake (prev sent for XRF 2009): black nearly opaque obs, use-wear on one 
margin, prox frag est weight; 2009 XRF, 2015 OH/XRF
204b 50-60 D obs frag p n/a 0 p 1 0.2 2015 XRF/OH
205 50-60 T obs frag n/a 0 p 1 0.73 biface base fragment, snapped on both distal and prox ends apparently from use, fine 
206 60-70 FT obs frag d n/a 0 p 1 0.2 small flake frag w/ use-wear around distal margin only 
206 60-70 D obs n/a 0 n/a 68 2.7 Y
206 60-70 D obs abr 0 p 1 0.2
206 60-70 D obs abr 0 p 1 0.2
206 60-70 D obs com 0 p 1 0.9
206 60-70 D obs frag m n/a 0 p 1 0.2
206a 60-70 D obs abr 0 p 1 0.3 very abr platform; 2015 OH/XRF
206b 60-70 D obs com 0 p 1 <.1 Y 2015 OH/XRF
207 60-70 FT obs n/a 0 p 1 0.3 flake frag with use-wear on one margin, some retouch flakes
207 60-70 FT obs n/a 0 p 1 0.3 flake frag w/ use-wear on two margins
207a 60-70 D obs n/a 0 p 1 0.5 2009 OH, 2015 XRF
209 70-80 D obs n/a 0 n/a 119 4.7 Y
209 70-80 D obs abr 0 p 1 0.2
209 70-80 D obs frag d n/a 0 p 1 0.2
209a 70-80 D obs abr 0 p 1 <.1 Y 2015 OH/XRF
210 70-80 FT obs frag d n/a 0 p 1 0.2 distral frag w/ use-wear on one margin
210 70-80 FT obs frag p com 0 p 1 0.2 small flake w/ light use-wear on one lateral margin
210 70-80 FT obs com 0 p 1 0.3 thin flake, use-wear on one lateral margin 267
210 70-80 FT obs frag m n/a 0 p 1 0.3 chunky triangular flake frag w/ use-wear on one lateral margin (edge)
210 70-80 FT obs frag p abr 0 p 1 0.3 use-wear on one lateral margin
210 70-80 FT obs frag m n/a 0 p 1 1 retouch on both lateral margins, some use-wear on distal/prox
210 70-80 D obs com 0 p 1 0.2 no use-wear that I could see
210a 70-80 FT obs abr 0 p 1 0.4 use-wear on both lateral margins; 2015 OH/XRF
211 70-80 D ccs frag com 0 p 1 0.08 Y white buff ccs
212 70-80 D ccs frag com 0 n/a 1 0.04 Y white and dark red ccs
213 70-80 D qtz frag n/a 0 n/a 2 0.2 Y
213 70-80 D qtz frag n/a 0 n/a 1 <.1 Y clear qtz crumb
213 70-80 D qtz frag n/a 0 n/a 1 0.2
213 70-80 D qtz frag n/a 0 n/a 1 0.2
239 70-80 FT obs frag n/a 0 p 1 1.1 chunky flake frage w/ worked edge to nominally a biface but very thick, looks more like 
flake worked unifacially on both sides to maintain steep edges, use-wear and retouch on 
2 opposing margins (changed in catalogue from Biface to Flake); 2009 OH, 2015 XRF
217 80-90 FT obs com 0 p 1 0.3 sugary grey obs w/ use-wear on 2 lateral margins and bulb
217 80-90 D obs n/a 0 n/a 60 2.3 Y
217 80-90 D obs abr 0 p 1 0.2
217 80-90 D obs abr 0 p 1 0.3
217 80-90 D obs abr 0 p 1 0.3
217 80-90 D obs com 0 p 1 0.2
217 80-90 D obs com 0 p 1 0.3
217 80-90 D obs com 0 p 1 0.8 BTF, large flake but no visible use-wear, edges so thin they are easily crunched
217 80-90 D obs n/a 0 p 1 0.2
217 80-90 D obs n/a 0 p 1 0.2
218a 80-90 D obs com 0 p 1 0.3 2009 OH, 2015 XRF
218b 80-90 D obs n/a 0 p 1 0.4 2009 OH, 2015 XRF
219 80-90 D fgv com 0 p 1 10.93 giant flake w/ visible bulb of percussion
222 80-90 T obs frag n/a 0 p 1 0.66 last stage biface: broken tip; appears to have delicate pressure flaking along margins, 
flakes stretch more than halfway across; 2015 OH/XRF
223 80-90 D qtz n/a 0 n/a 2 0.09 Y clear quartz flake frags
224 90-100 T obs frag n/a 0 p 1 1.06 biface base only, appears to have broken at side notches; looks like flake blank bc still 
remnant flake surface visible, and basal thinning flakes do not stretch entirely across 
surface; still looks like finished proj pt bc basal work and notches; 2015 OH/XRF
225 90-100 D obs com 0 p 1 0.37
226 90-100 FT obs n/a 0 p 1 0.2 flake frag w/ use-wear on 1 distal margin on dorsal side
226 90-100 FT obs n/a 0 p 1 0.6 poss BTF, thin flake frag w/ use-wear on 1 margin
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226 90-100 D obs com 0 p 1 0.5 poss BTF
226 90-100 D obs n/a 0 p 1 0.2
226a 90-100 FT obs abr 0 p 1 0.7 black grey cloudy obs w/ use-wear on 2 margins: crescent-shaped margin and bulb; 2009 
OH, 2015 XRF
227 90-100 T obs frag n/a 0 p 1 0.4 chunky biface frag, visible dorsal/ventral worked faces, unclear what stage biface bc such 
small fragment
227 90-100 D obs n/a 0 n/a 48 2.2 Y
227 90-100 D obs abr 0 p 1 0.2
227 90-100 D obs com 0 p 1 0.2
227 90-100 D obs f 0 p 1 0.2
227 90-100 D obs frag m n/a 0 p 1 0.2
227 90-100 D obs frag m n/a 0 p 1 0.2
227a 90-100 D obs abr 0 p 1 0.2 curved, lots of dorsal scars, probs BTF; 2015 OH/XRF
230 90-100 D qtz frag n/a 0 n/a 1 0.06 Y
231 100-110 T obs frag n/a 0 p 1 0.44 biface either base frag or edge frag w/ one barb base, edge serrated, impossible to type; 
232 100-110 FT obs n/a 0 p 1 0.4 grey sugary obs, one margin of use-wear 
232 100-110 D obs n/a 0 p 1 0.3 glassy black obs
233 100-110 D obs n/a n/a 0 n/a 67 2.7 Y
233 100-110 D obs frag d n/a 0 p 1 0.3
233 100-110 D obs frag d n/a 0 p 1 0.3
233 100-110 D obs cort 1 p 1 0.4
233a 100-110 D obs n/a 0 p 1 0.6 long, thin, poss BTF; 2009 OH, 2015 OH/XRF
233b 100-110 D obs frag p com 0 p 1 0.2 2015 OH/XRF
234 100-110 D fgv cort 1 n/a 1 7.31 cobble test, platform retains cortical surface, bulb visible
238 100-110 FT obs n/a 0 p 1 0.2 retouch on one margin to maintain steep crescent-shaped working edge in concave area 
and another margin
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LVL ART RAW 
MAT
PLAT CORTEX DORSAL 
SCARS
CT WT <.1g COMMENTS
0-10 D obs f 0 n/a 3 0.3 y
0-10 D obs n/a 0 n/a 2 0.2 y distal + medial frags
0-10 D obs n/a 0 n/a 4 0.4 y distal + medial frags
0-10 D obs abr 0 Y 1 0.1 y Sample Unit 4 0-10D, 2015 OH/XRF
0-10 D obs abr 0 Y 2 0.2 y
0-10 D obs abr 0 Y 5 0.5 y
0-10 D obs com 0 Y 5 0.5 y
0-10 D obs com 0 Y 8 0.8 y
0-10 D obs com 0 Y 3 0.3 y
0-10 D obs com 0 Y 1 0.1 y
0-10 D obs f 0 Y 2 0.2 y
0-10 D obs f 0 Y 1 0.1 y
0-10 D obs n/a 0 Y 8 0.8 y distal + medial frags
0-10 D obs n/a 0 Y 8 0.8 y distal + medial frags
0-10 D obs n/a 0 Y 4 0.4 y distal + medial frags
0-10 D obs n/a 0 Y 7 0.7 y distal + medial frags
0-10 D fgv cor 1 y 1 0.4
0-10 D fgv com n/a Y 1 5.3
0-10 D fgv f n/a Y 1 0.8
0-10 D obs f 0 N 1 0.3
0-10 D obs n/a 0 N 1 0.3 medial frag
0-10 D obs abr 0 Y 1 0.2
0-10 D obs com 0 Y 1 0.2
0-10 D obs n/a 0 Y 1 0.4 Lab spec #21; Sample Unit 4 0-10A
0-10 D obs n/a 0 Y 1 0.6 angular, shatter? Lab spec #20; Sample Unit 4 0-10A
0-10 D obs cor 2 Y 1 1.2 low-qual banded obs
0-10 FT obs abr 0 Y 1 0.6 edge wear on all moargins except platform and broken distal end
0-10 FT obs abr 0 Y 1 1.2 edge wear on all margins except platform, striations/scratches; Sample Unit 4 0-10C 2015 OH/XRF
0-10 FT obs com 0 Y 1 0.4 FT frag, dorsal + ventral scars, 2 striking platforms?
0-10 D qtz n/a n/a n/a 1 0.6  non-flake .6g
12-20 D obs n/a 0 n/a 7 0.7 y distal + medial frags
12-20 D obs abr 0 y 1 0.1 Y Sample Unit 4 12-20B 2015 OH/XRF
12-20 D obs abr 0 Y 5 0.5 y
12-20 D obs com 0 Y 5 0.5 y
12-20 D obs f 0 Y 3 0.3 y
12-20 D obs n/a 0 Y 19 1.9 y distal + medial frags
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12-20 D fgv n/a n/a N 1 0.4 tabular-shaped medial frag, very thin, .4g
12-20 D fgv n/a n/a N 1 2.2 flake frag? 2.2g
12-20 D fgv com n/a y 1 0.8
12-20 D fgv f n/a Y 1 0.2 .2g
12-20 D fgv f n/a y 1 0.7
12-20 D obs com 0 Y 1 0.2 Sample Unit 4 12-20C 2015 OH/XRF
12-20 D obs com 0 Y 1 0.6
12-20 D obs n/a 0 Y 1 0.2 distal frag
12-20 FT obs n/a 0 Y 1 0.2 distal frag w/ 2 lateral (unifacial but opposite surfaces) margins chipping + rounding; comes to point may have been 
proj pt tip made on flake blank
12-20 FT obs abr 0 Y 1 0.7 prox frag w/ bifacial use wear/chipping on 2 lateral margins + poss awl point?
12-20 FT obs n/a 0 Y 1 2.1 medial frag w/ unifacial chipping + rounding on 2 lateral margins
12-20 FT obs cor 0 Y 1 2.4 two lateral (unifacial but opposite surfaces) margins chipping + polish; Sample Unit 4 12-20A2015 OH/XRF
20-30 D ccs abr 0 Y 1 0.1 y waxy orange-red CCS
20-30 D fgv abr n/a N 1 0.1 y <.1g
20-30 D fgv abr n/a Y 1 0.1 y <.1g
20-30 D obs abr 0 N 3 0.3 y
20-30 D obs n/a 0 n/a 3 0.3 y
20-30 D obs abr 0 Y 1 0.1 y mottled red-black obs
20-30 D obs abr 0 Y 2 0.2 y
20-30 D obs com 0 Y 4 0.4 y
20-30 D obs com 0 y 1 0.1 Y Sample Unit 4 20-30C 2015 OH/XRF
20-30 D obs n/a 0 Y 19 1.9 y
20-30 D fgv cor 1 N 1 3.1 3.1g
20-30 D fgv com n/a Y 1 0.3 blocky, reddish
20-30 D fgv n/a n/a Y 1 0.3 .3g
20-30 D obs n/a 0 N 1 0.3 medial frag
20-30 D obs abr 0 Y 1 0.2
20-30 D obs abr 0 Y 1 0.5 Sample Unit 4 20-30B 2015 OH/XRF
20-30 D obs com 0 Y 1 0.3
20-30 D obs n/a 0 Y 1 0.3
20-30 FT obs abr 0 Y 1 1 FT proximal frag, bifacial use wear/chipping on two lateral margins
20-30 FT obs com 0 Y 1 2.6 large flake frag with retouch and use-wear on 2 margins; for sure BTF; Lab spec #22, Sample Unit 4 20-30A
20-30 T obs n/a 0 Y 1 0.2 proj pt tip; 12.9mm long X 10mm wide x 2.5mm thick; very fine flaking on flake blank can still see original patinated 
surface on one side; NOT a biface but made on flake blank; finished tool tip that broke; poss stage 5 biface
30-40 D fgv n/a n/a n/a 1 0.1 y poss. Medial/distal flake frags .2g n=2
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30-40 D fgv n/a n/a n/a 1 0.1 y poss. Medial/distal flake frags .2g n=2
30-40 D obs com 0 N 2 0.2 y
30-40 D obs n/a 0 n/a 3 0.3 y distal + medial frags
30-40 D obs n/a 0 n/a 7 0.7 y
30-40 D obs abr 0 Y 3 0.3 y
30-40 D obs abr 0 Y 4 0.4 y
30-40 D obs com 0 Y 2 0.2 y
30-40 D obs com 0 Y 4 0.4 y
30-40 D obs f 0 Y 3 0.3 y
30-40 D obs n/a 0 Y 4 0.4 y distal + medial frags
30-40 D obs n/a 0 Y 15 1.5 y medial + distal frags
30-40 D fgv n/a n/a N 1 0.2 poss. Proximal frag .2g
30-40 D fgv n/a n/a N 1 0.8 poss. Distal frag .8g
30-40 D fgv n/a n/a Y 1 0.3 buff-red, poss. Medial frag, .3g n=1
30-40 D obs n/a 0 n/a 1 0.4 angular non-flake, shatter?
30-40 D obs n/a 0 n/a 1 0.8 angular non-flake, shatter?
30-40 D obs com 0 Y 1 0.2 proximal frag
30-40 D obs com 0 Y 1 0.2 black opaque obs; Sample Unit 30-40C
30-40 D obs com 0 Y 1 3.4
30-40 D obs n/a 0 Y 1 0.2 medial frag
30-40 D obs n/a 0 Y 1 0.3 distal frag
30-40 FT obs abr 0 Y 1 1.6 grainy obs w/ use-wear on one margin; Sample Unit 30-40B 2015 OH/XRF
30-40 T obs n/a 0 Y 1 0.3 small biface proj pt base frag, poss stage 5 biface, basal thinning; width 13.4mm, thickness 2.3mm, DSA 180, PSA 80 -
> poss Cottonwood Tri; finished tool/biface on flake blank that snapped; Sample Unit 4 30-40A 2015 OH/XRF
40-50 D fgv n/a 0 Y 1 0.1 Y white/lt grey waxy, n=1, .1g
40-50 D obs f 0 n/a 2 0.2 y
40-50 D obs n/a 0 n/a 8 0.8 y medial + distal frags
40-50 D obs abr 0 Y 2 0.2 y
40-50 D obs com 0 Y 1 0.1 y
40-50 D obs com 0 y 1 0.1 Y Sample Unit 4 40-50C 205 OH/XRF
40-50 D obs f 0 Y 2 0.2 y
40-50 D obs n/a 0 Y 6 0.6 y medial + distal frags
40-50 D fgv n/a n/a N 1 0.8 thin tabular piece .8g
40-50 D fgv com n/a Y 1 0.6 .6g
40-50 D fgv n/a n/a Y 1 0.2 .2g
40-50 D fgv n/a n/a Y 1 0.25 .5g, n=2
40-50 D fgv n/a n/a Y 1 0.25 .5g, n=2
40-50 D fgv n/a n/a Y 1 0.3 .6g n=2
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40-50 D fgv n/a n/a Y 1 0.3
40-50 D fgv n/a n/a Y 1 2.3 2.3g
40-50 D obs abr 0 Y 1 0.2 Lab spec #23, Sample Unit 40-50A
40-50 D obs com 0 Y 1 0.2
40-50 D obs com 0 Y 1 0.4
40-50 FT obs n/a 0 Y 1 0.5 distal frag w/ unifacial chipping on one margin; Sample Unit 4 40-50B 2015 OH/XRF
50-60 D fgv n/a n/a n/a 3 0.3 Y .3g n=3
50-60 D fgv n/a n/a Y 1 0.1 Y .1g
50-60 D obs abr 0 N 1 0.1 y
50-60 D obs n/a 0 n/a 3 0.3 y
50-60 D obs abr 0 Y 4 0.4 y
50-60 D obs com 0 Y 6 0.6 y
50-60 D obs n/a 0 Y 9 0.9 y distal + medial frags
50-60 D fgv cor 1 N 1 0.8 .8g
50-60 D obs com 0 N 1 0.2
50-60 D obs n/a 0 N 1 0.4 distal frag
50-60 D obs abr 0 Y 1 0.3 proximal frag
50-60 D obs abr 0 Y 1 0.3
50-60 D obs abr 0 Y 1 0.5 proximal frag
50-60 D obs com 0 Y 1 0.2
50-60 D obs com 0 Y 1 0.2 Sample Unit 4 50-60C 2015 OH/XRF
50-60 D obs com 0 Y 1 0.5
50-60 D obs f 0 Y 1 0.2
50-60 D obs f 0 Y 1 0.9
50-60 FT obs n/a 0 Y 1 3.6 poss. Tool frag?; use wear on two opposing margins of chunky flake frag
50-60 FT obs n/a 0 Y 1 0.7 FT medial frag, unifacial use wear/chipping on 1 intact margin; Sample Unit 4 50-60B 2015 OH/XRF
50-60 FT obs n/a 0 Y 1 1.2 FT medial frag, unifacial use wear/chipping on 1 intact margin
50-60 T obs n/a 0 Y 1 3.7 T proj pt frag, poss stage 5 biface; Lab spec #24, Sample Unit 4 50-60A
60-70 D obs com 0 N 1 0.1 y
60-70 D obs n/a 0 n/a 3 0.3 y
60-70 D obs abr 0 Y 1 0.1 Y Sample Unit 4 60-70C 2015 OH/XRF
60-70 D obs abr 0 Y 4 0.4 y
60-70 D obs com 0 Y 7 0.7 y
60-70 D obs f 0 Y 4 0.4 y
60-70 D obs n/a 0 Y 4 0.4 y
60-70 D fgv abr n/a Y 1 0.3 .3g
60-70 D fgv n/a n/a Y 1 0.4 .8g n=2
60-70 D fgv n/a n/a Y 1 0.4 .8g n=2
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60-70 D fgv n/a n/a Y 1 1 1g
60-70 D fgv n/a n/a Y 1 1.9 1.9, rounded edge
60-70 D obs com 0 Y 1 0.2
60-70 D obs com 0 Y 1 0.3
60-70 D obs com 0 Y 1 0.5 Sample Unit 4 60-70B 2015 OH/XRF
60-70 D obs n/a 0 Y 1 0.2
60-70 FT obs f 0 Y 1 1.2 use-wear on 2 margins; Sample Unit 4 60-70A 2015 OH/XRF
70-80 D obs com 0 N 1 0.1 y prox flake frag; Sample Unit 4 70-80C 2015 OH/XRF
70-80 D obs n/a 0 n/a 8 0.8 y
70-80 D obs abr 0 Y 2 0.2 y
70-80 D obs com 0 Y 4 0.4 y
70-80 D obs n/a 0 Y 13 1.3 y medial + distal frags
70-80 D fgv cor 3 Y 1 0.2 .2g
70-80 D fgv cor 3 Y 1 0.3 .3g
70-80 D fgv n/a n/a N 1 0.2 .2g
70-80 D fgv n/a n/a Y 1 0.9 buff-red color .9g
70-80 D obs abr 0 Y 1 0.4
70-80 D obs com 0 Y 1 0.3
70-80 D obs com 0 Y 1 0.3
70-80 D obs com 0 Y 1 0.5
70-80 D obs n/a 0 Y 1 0.5 medial frag
70-80 FT obs com 0 Y 1 2.1 grey, sugary obs texture; use-wear on long straight margin; Sample Unit 70-80B 2015 OH/XRF
70-80 FT obs n/a 0 Y 1 5.2 blocky shatter w/ 3 margins showing unifacial retouch; Sample Unit 70-80A 2015 OH/XRF
80-90 D fgv n/a 0 Y 1 0.1 y red flake frag
80-90 D fgv f n/a N 1 0.1 y .1g
80-90 D fgv n/a n/a n/a 10 2.6 y poss basalt?2.6g n=10
80-90 D obs n/a 0 n/a 5 0.5 y
80-90 D obs abr 0 Y 5 0.5 y
80-90 D obs com 0 Y 1 0.1 Y Sample Unit 4 80-90C 2015 OH/XRF
80-90 D obs com 0 Y 4 0.4 y
80-90 D obs n/a 0 Y 11 1.1 y
80-90 D ccs n/a 0 Y 1 1.7 dark red CCS, medial frag
80-90 D fgv n/a n/a N 1 1 black, non-flake shatter 1g
80-90 D fgv n/a n/a N 1 1.33 poss basalt? 3.1g n=3
80-90 D fgv n/a n/a N 1 1.33 poss basalt? 3.1g n=3
80-90 D fgv n/a n/a N 1 1.33 poss basalt? 3.1g n=3
80-90 D fgv n/a n/a N 1 2.1 poss basalt? 2.1g
80-90 D fgv n/a n/a Y 1 3.4 black medial frag 3.4g
80-90 D fgv n/a n/a Y 1 5 poss basalt? 5g
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80-90 D obs abr 0 Y 1 0.2
80-90 D obs abr 0 Y 1 0.3 Lab spec # 25, Sample Unit 80-90A
80-90 D obs f 0 Y 1 0.3
80-90 D obs n/a 0 Y 1 0.2
80-90 FT obs f 0 Y 1 1.5 chunky flake with slight use-wear all around thinner margin of flake; Sample Unit 80-90B 2015 OH/XRF
90-100 D fgv n/a n/a N 2 0.1 y 2 frags refit to single thin flake, buff-reddish
90-100 D fgv n/a n/a N 1 0.1 y .1g
90-100 D obs n/a 0 n/a 6 0.6 y
90-100 D obs abr 0 y 1 0.1 y Sample Unit 90-100C
90-100 D obs abr 0 Y 9 0.9 y
90-100 D obs com 0 Y 1 0.1 y
90-100 D obs f 0 Y 1 0.1 y
90-100 D obs n/a 0 Y 15 1.5 y
90-100 D fgv com n/a Y 1 1.3 brick red blocky flake 1.3g
90-100 D fgv n/a n/a Y 1 0.3 .3g
90-100 D fgv n/a n/a Y 1 0.5 brick red blocky frag .5g
90-100 D obs com 0 Y 1 0.2
90-100 D obs com 0 Y 1 0.2
90-100 D obs com 0 Y 1 0.3 sugary grey obs ; Sample Unit 4 90-100B
90-100 D obs n/a 0 Y 1 0.5 medial frag
90-100 FT obs n/a 0 Y 1 1.2 chunky flake fragment with use-wear on 1 margin; Sample unit 4 90-100A
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Trout Meadow TU 6 
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LVL ART RAW 
MAT
FRAG PLAT CORTEX DORSAL 
SCARS
CT WT <.1g COMMENTS
0-10 D obs n/a n/a 0 n/a 60 1.9 Y lots of domed platforms/pronounced bulbs --> pressure flakes
0-10 D fgv d n/a n/a n 1 0.8 poss from cobble: smooth one side (outside?) from weathering (?) but rough on other side (inside?)
0-10 T obs y n/a 0 y 1 0.1 proj pt tip, poss arrow; finished biface tip that broke off, stage 5
0-10 D obs n/a com 0 y 1 0.2 Sample Unit 6 0-10C
0-10 D obs m n/a 0 y 1 0.2
0-10 T obs y n/a 0 multi 1 0.2 proj pt tip, poss arrow point bc appears to be retouched flake rather than biface; finished tip that broke 
off, stage 5
0-10 D obs d n/a 0 multi 1 0.3
0-10 D obs m n/a 0 y 1 0.3
0-10 FT obs d n/a 0 uni 1 0.3 uswear along one margin, frag, triangle shape
0-10 FT obs p com 0 multi 1 0.4 BTF w/ use-wear; Sample Unit 6 0-10B
0-10 D obs d n/a 0 y 1 0.8 heavy patina
0-10 FT obs n/a com 0 multi 1 0.9 BTF; use-wear on 3 margins, shaped like Lake Tahoe!
0-10 D obs d n/a 0 y 1 1.4
0-10 D obs m n/a 0 n 1 1.8 obs has inclusions
0-10 FT obs p com 0 y 1 4.5 obv use-wear along 3 lateral margins; Sample Unit 6 0-10A
10-20 D ccs y n/a n/a n 1 0.1 Y
10-20 D obs n/a n/a 0 n/a 106 3.2 Y
10-20 D qtz d n/a n/a n 1 0.1 Y quartz with crazed surface
10-20 D obs p abr 0 multi 1 0.2
10-20 D obs n com 0 multi 1 0.2 BTF; Sample Unit 6 10-20C
10-20 D obs p com 0 multi 1 0.2 obs has inclusions
10-20 D obs p com 0 multi 1 0.6
10-20 D obs m n/a 0 multi 1 0.5 shatter
10-20 D obs m n/a 0 n 1 0.2 double step terminations
10-20 D obs d n/a 0 n 1 0.2
10-20 D obs m n/a 0 n 1 0.3 shatter
10-20 D obs m n/a 0 n 1 0.6 shatter
10-20 FT obs n/a com 0 uni 1 1.9 obv use-wear along 3 lateral margins; Sample Unit 6 10-20B
10-20 FT obs n com 0 multi 1 1.1 biface edge frag, BTF; sugary grey obs; use-wear on inside margin; recycling?; Sample Unit 6 10-20A
10-20 FT obs d n/a 0 multi 1 1.2 scraper frag, use-wear/retouch along steep edge
10-20 FT obs d n/a 0 multi 1 <.1 flake frag edge only; steep edge w/ retouch
20-30 D obs n com 0 multi 1 0.1 Y BTF pressure flake?
20-30 D obs n/a n/a 0 n/a 16 0.4 Y FEATURE 1; bagged with carbon sample
20-30 D obs n/a n/a 0 n/a 100 3 Y
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20-30 D obs n abr 0 multi 1 0.2 hinge termination so can cut anywhere; Sample Unit 6 20-30C
20-30 D obs n com 0 multi 1 0.2 grey sugary obs
20-30 D obs n com 0 multi 1 0.2 grey sugary obs
20-30 D obs m n/a 0 n 1 0.2
20-30 FT obs d n/a 0 n 1 1.8 patina; multiple areas of use-wear; Sample unit 6 20-30B
20-30 FT obs m n/a 0 multi 1 1.8 retouch on opposing sides of triangular end, poss awl end
20-30 FT obs d n/a 0 multi 1 1 biface frag w/ retouch one side + steep edge retouch other side; appears to be on flake blank; separate 
bag; retouch/use-wear on opp later margins on opp sides -> not bfiace trajectory but rather bifacial 
retouch on flake blank
20-30 T obs y com 0 multi 1 1.9 chunky biface frag, has worked surface but lots of other neg flake scars on the interior, poss trying to 
recycle?; Sample Unit 6 20-30A
20-30 T obs n n/a 0 multi 1 0.3 DSN; L = 17m;  basal L = 14.35mm; basal W = 7.84mm; widest =10mm; high side notches; separate bag; 
finished biface
20-30 T obs y n/a 0 multi 1 0.8 biface tip frag; finished biface stage 5
20-30 T obs y n/a 0 multi 1 1 biface basal frag snapped off finished biface OR could be edge frag, poss stage 5; bagged separately; 
appears to be finished frag, whatever part it is, fine flakes go across more than half extant surface
30-40 D fgv n flat 0 n 1 <.1 Y
30-40 D obs n/a n/a 0 n/a 68 1.9 Y
30-40 D obs y ? 0 multi 1 0.2 blocky
30-40 D obs p com 0 multi 1 0.2 BTF; Sample unit 6 30-40B
30-40 D obs n com 0 multi 1 0.2 retouch pressure flake?
30-40 D obs p com 0 multi 1 0.4
30-40 D obs d n/a 0 multi 1 0.2
30-40 D obs d n/a 0 n 1 0.4
30-40 D obs m n/a 0 n 1 0.5
30-40 FT obs p com 0 multi 1 1 BTF w/ curvature; use-wear/light retouch on dorsal surface @ striking platform, use-wear on other 
margins; Sample Unit 6 30-40A
30-40 T obs n n/a 0 multi 1 0.9 looks like tiny conical core; crushing visible near flat top, biface frag; impossible to tell biface stage, 
30-40 T obs n/a n/a 0 multi 1 0.4 DSN w/ tip missing, stage 5; L = 16.31mm; basal length14.74mm; width = 9.37mm; max width = 9.37mm; 
notched high up; separate bag; Sample unit 6 30-40C
40-50 D obs n/a n/a 0 n/a 41 1.7 Y
40-50 D obs n com 0 Y 1 0.1 Y Unit 6 40-50C
40-50 D obs p abr 0 multi 1 0.3 light grey obs; Sample unit 6 40-50B
40-50 D obs p com 0 multi 1 0.8 poss BTF
40-50 D obs d n/a 0 multi 1 0.3
40-50 D obs p flat 0 y 1 1.1 very thin
40-50 D obs p flat 0 y 1 1.9 patina on dorsal surface; sugary obs; crushin visible on dorsal surface
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40-50 D obs d n/a 0 y 1 0.2
40-50 FT obs m n/a 0 multi 1 0.9 separate bag labelled "utilized BTF"; light use-wear; prox flake frag, 1 margins shows retouch, and 1 use-
wear
40-50 FT obs m n/a 0 multi 1 1.2 light use-wear on opposite lateral margins; flake frag; glossy black obs
40-50 FT obs p com 0 multi 1 1.4 use-wear / poss light retouch on both margina dorsal side; hinge termination; poss BTF; Sample Unit 6 40-
50A
50-60 D obs n/a n/a 0 n/a 51 2.2 Y
50-60 D obs n/a n/a 0 Y 1 0.1 y Unit 6 50-60B
50-60 D obs p com 0 multi 1 0.2 domed bulb
50-60 D obs p com 0 multi 1 0.3 crushing on platform/bulb
50-60 D obs p n/a 0 multi 1 0.2 Unit 6 50-60C
50-60 D obs d n/a 0 multi 1 0.2 sugary obs; blocky
50-60 D obs m n/a 0 multi 1 0.4
50-60 FT obs d n/a 0 multi 1 0.4 light use-wear on distal edge dorsal; 2 margins use-wear; flake frag
50-60 FT obs m n/a 0 multi 1 0.7 use-wear both lateral margins dorsal side; Sample Unit 50-60A
50-60 T obs y n/a 0 multi 1 0.2 proj pt/biface tip frag; very fine flaking; would guess finished biface fractured by use, but really 
impossible to tell from tip fragment
60-70 D obs n/a n/a 0 n/a 57 2.6 Y
60-70 D obs n/a n/a 0 Y 1 0.1 Y Unit 6 60-70C
60-70 D qtz y n/a n/a n/a 1 <.1 Y quartz crystal? Crazed crumble
60-70 D obs p com 0 multi 1 0.2
60-70 D obs p com 0 multi 1 0.3
60-70 D obs p com 0 multi 1 1.1 platform has many flake scars, poss biface surface?; Sample Unit 60-70B
60-70 D obs d n/a 0 multi 1 0.6 blocky pointy
60-70 D obs m n/a 0 y 1 0.2 patina; flat, thin
60-70 D obs m n/a 0 y 1 0.2
60-70 FT obs m n/a 0 multi 1 0.2 flake tool frag; use-wear dorsal/ventral same margin; flake frag, banded obs
60-70 T obs y n/a 0 multi 1 1.8 separate bag labelled "Bipolared dart pt or other biface" ' appears to be biface lateral frag w/ intact notch 
but other side retouched biface -> poss broken dart/proj pt that was recycled into knife edge?; Sample 
Unit 60-70A
70-80 D obs n/a n/a 0 n/a 62 2.2 Y
70-80 D obs p abr 0 y 1 0.1 Y Unit 6 70-80C
70-80 D obs p com 0 multi 1 0.2
70-80 D obs p com 0 multi 1 0.2 looks to have had worked edge before struck, poss for retouching biface edge; Sample Unit 6 70-80B
70-80 D obs p com 0 multi 1 0.4
70-80 D obs d n/a 0 multi 1 0.6
70-80 FT obs p com 0 multi 1 0.8 light use-wear on one margin; Sample Unit 6 70-80A 280
70-80 T obs y n/a 0 multi 1 0.3 biface frag w/ serrated edge; bagged separately; impossible to tell biface stage, but likely off finished 
piece that broke during use, stage 5
70-80 T obs y n/a 0 multi 1 <.1 biface frag likely DSN/Cottonwood tip frag; separate bag; off of finished biface, stage 5
80-90 D obs n/a n/a 0 n/a 62 2.6 Y
80-90 D obs p abr 0 Y 1 0.1 Y Unit 6 80-90B
80-90 D obs n/a n/a 0 y 1 0.1 Y Unit 6 80-90C
80-90 D obs m n/a 0 n 1 0.3
80-90 T obs y n/a 0 multi 1 1.9 biface frag, poss dart point midsection; Sample Unit 6 80-90A
90-100 D obs n/a n/a 0 n/a 41 1.6 Y
90-100 D obs n/a n/a 0 Y 1 0.1 Y Unit 6 90-100C
90-100 D fgv m n/a n/a n 1 0.3
90-100 D obs n com 0 multi 1 0.7 Unit 6 90-100A
90-100 D obs p com 0 y 1 0.2 banded obs; Sample Unit 6 90-100B




XRF and OH 
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Upper Coffee Camp 
283
* all elements displayed as PPM




Source Ti  +/- Mn  +/- Fe  +/- Zn  +/- Rb  +/- Sr  +/- Y  +/- Zr  +/- Nb  +/- OH Year Hydration Rind 
(µ)
cal BP
109-98-1 0-10 2016 Coso: W 
Sugarloaf
185 38 254 10 10667 47 67 2 269 1 6 0 54 1 136 1 69 1 2011 n/a n/a
110-99-1-a 10-20 2016 Coso: W 
Sugarloaf
176 40 325 12 14523 58 80 2 315 2 10 0 63 1 156 1 79 1 2011 7.0 2585
113-100-2-a 20-30 2016 Coso: W 
Sugarloaf
ND 0 264 12 11680 54 63 2 277 2 6 0 56 1 136 1 71 1 2011 7.0 2585
113-100-2-b 20-30 2016 Coso: W 
Sugarloaf
ND 0 327 13 13789 63 77 2 305 2 10 0 60 1 147 1 76 1 2016 n/a n/a
118-100-7 20-30 2011 Coso: W 
Sugarloaf
286 39 232 10 9799 43 60 2 245 1 5 0 52 1 131 1 62 1 n/a n/a n/a
119-101-1-a 30-40 2016 Coso: W 
Sugarloaf
ND 0 290 14 12004 62 66 2 273 2 6 0 54 1 135 1 72 1 2011 5.2 1426
119-101-1-b 30-40 2016 Coso: W 
Sugarloaf
ND 0 271 13 12525 63 79 2 279 2 10 1 57 1 150 1 75 1 2016 5.1 1372
121-101-3 30-40 2011 Coso: W 
Cactus Peak
284 37 230 9 9139 40 69 2 302 1 ND 0 64 1 114 1 96 1 2011
9.6
4862
124-102-2-a 40-50 2016 Coso: W 
Sugarloaf
305 37 255 9 10392 42 57 1 223 1 9 0 45 1 143 1 58 1 2011
4.8
1215
124-102-2-b 40-50 2016 Coso: W 
Sugarloaf
332 39 304 11 13513 52 70 2 284 1 10 0 56 1 144 1 72 1 2016
5.1
1372
124-102-2-c 40-50 2016 Unknown ND 0 345 19 14881 88 110 3 371 3 5 1 74 2 128 2 107 2 n/a n/a n/a
125-103-1-a 50-60 2016 Coso: 
Sugarloaf
137 41 305 12 11117 52 67 2 255 2 5 0 48 1 108 1 64 1 2011
n/a
n/a
125-103-1-b 50-60 2016 Coso: W 
Sugarloaf
112 36 244 10 11565 47 69 2 269 1 8 0 55 1 141 1 69 1 2016
7.7
3128
125-103-1-c 50-60 2016 Coso: W 
Sugarloaf
148 43 302 12 14415 62 78 2 271 2 14 0 52 1 163 1 67 1 2016
8.1
3461
130-104-1-a 60-70 2016 Unknown 293 52 362 15 16867 77 94 3 331 2 13 1 62 1 152 1 79 1 n/a n/a n/a
133-104-4 60-70 2016 Coso: W 
Sugarloaf
519 42 248 10 10292 45 60 2 253 1 6 0 53 1 137 1 68 1 2011 7.0 2585
134-104-5 60-70 2011 Coso: W 
Sugarloaf
323 38 240 9 9501 41 56 1 250 1 3 0 52 1 128 1 65 1 2011 4.8 1215
137-105-2-a 70-80 2016 Coso: W 
Sugarloaf
526 42 280 10 12144 50 64 2 239 1 8 0 49 1 156 1 62 1 2011 5.8 1775
140-105-5 70-80 2011 Coso: W 
Sugarloaf




144-107-1-a 80-90 2016 Coso: W 
Sugarloaf
ND 0 267 11 12712 56 72 2 293 2 8 0 59 1 146 1 75 1 2011 6.6 2298
144-107-1-b 80-90 2016 Unknown ND 0 385 14 14297 63 92 2 293 2 9 0 58 1 129 1 73 1 2016 n/a n/a
149-107-6 80-90 2011 Coso: W 
Cactus Peak
375 38 219 9 9690 41 70 2 311 1 ND 0 65 1 116 1 95 1 2011 8.8 4085
151-108-2-a 90-100 2016 Coso: W 
Sugarloaf
286 44 259 12 11507 54 56 2 256 2 7 0 52 1 134 1 63 1 2016 5.4 1538 284
156-108-7 90-100 2016 Coso: W 
Sugarloaf




158-109-2-a 100-110 2016 Coso: W 
Sugarloaf
475 40 234 9 10744 45 62 2 254 1 6 0 54 1 130 1 67 1 2011
6.4
2161
158-109-2-b 100-110 2016 Coso: W 
Sugarloaf
255 50 331 14 14920 70 75 2 270 2 13 1 55 1 155 1 68 1 2016
5.6
1654
160-109-4-a 100-110 2016 Coso: W 
Sugarloaf
421 38 258 9 10161 42 66 2 254 1 5 0 52 1 135 1 65 1 2016 6.8/8.5 2439/ 
3811
162-110-2-a 110-120 2016 China Lake 
Unknown A
358 44 537 14 6664 40 45 2 111 1 85 1 13 1 45 1 18 1 n/a
n/a
n/a
162-110-2-b 110-120 2016 Coso: W 
Sugarloaf
186 35 231 9 10864 43 72 2 270 1 6 0 55 1 138 1 70 1 2016
5.3
1482
162-110-2-c 110-120 2016 Coso: W 
Sugarloaf
164 46 328 14 13714 64 77 2 294 2 10 0 59 1 158 1 75 1 2016
5.2
1426
169-111-2-a 120-130 2016 Coso: W 
Sugarloaf
ND 0 268 11 12180 54 68 2 288 2 8 0 58 1 141 1 74 1 2011
5.0
1319
169-111-2-b 120-130 2016 Coso: W 
Sugarloaf
292 41 233 10 10218 47 62 2 258 1 6 0 52 1 133 1 71 1 2016
5.4
1538
169-111-2-c 120-130 2016 Unknown 168 45 362 13 16024 67 90 2 333 2 12 0 63 1 155 1 82 1 n/a n/a n/a
174-112-1-a 130-140 2016 China Lake 
Unknown A
524 41 546 13 7034 37 53 1 107 1 81 1 13 1 38 1 18 1 n/a n/a n/a
174-112-1-b 130-140 2016 Coso: W 
Sugarloaf
350 38 260 10 10726 44 62 2 262 1 5 0 54 1 132 1 68 1 2016 5.4/6.7 1538/ 
2368
174-112-1-c 130-140 2016 Coso: W 
Sugarloaf














2-004-001 0-10 2016 Coso: W Sugarloaf 449 38 241 9 10340 42 65 1 255 1 5 0 53 1 135 1 66 1 2016 6.8 3321
2-004-002 0-10 2016 Coso: W Sugarloaf 184 38 290 11 12731 51 68 2 296 1 9 0 58 1 146 1 74 1 2016 3.8 1037
2-004-003 0-10 2016 Coso: W Sugarloaf 312 37 250 9 10014 41 53 1 258 1 5 0 53 1 131 1 64 1 2016 1.9/2.0 259/287
2-010-001 10-20 2016 Coso: W Sugarloaf 239 36 220 9 10117 42 56 1 256 1 5 0 52 1 131 1 65 1 2016 6.4 2942
2-010-002 10-20 2016 Coso: W Sugarloaf 403 39 219 9 9857 42 59 1 250 1 6 0 52 1 132 1 65 1 2016 n/a n/a
2-009 10-20 2016 Coso: W Sugarloaf 428 39 240 9 9934 42 56 1 249 1 6 0 52 1 130 1 65 1 2016 6.1 2672
2-029 20-30 2016 Coso: Sugarloaf 228 36 237 9 8711 39 53 1 225 1 2 0 44 1 104 1 59 1 2016 3.6 931
2-031-001 20-30 2016 Unknown 316 38 267 10 12006 48 60 2 221 1 12 0 48 1 168 1 61 1 2016 n/a n/a
2-031-002 20-30 2016 Coso: W Sugarloaf 196 35 244 9 10718 43 59 1 270 1 6 0 54 1 136 1 69 1 2016 2.9 604
2-062-001 30-40 2016 Coso: W Sugarloaf 188 38 279 11 11986 51 75 2 281 1 10 0 57 1 145 1 74 1 2016 n/a n/a
2-062-002 30-40 2016 Coso: W Sugarloaf 422 37 255 9 11158 43 58 1 236 1 8 0 47 1 147 1 61 1 2016 3.5 880
2-056 30-40 2016 Coso: W Sugarloaf 417 42 220 10 10274 46 57 2 260 1 6 0 55 1 137 1 73 1 2016 2.5/6.3 449/2850
2-071-001 40-50 2016 Coso: W Sugarloaf 361 39 237 9 9808 43 92 2 250 1 5 0 52 1 130 1 66 1 2016 2.8/9.0 563/5817





2-071-003 40-50 2016 Coso: W Sugarloaf 403 39 257 10 9520 43 98 2 273 1 10 0 48 1 129 1 64 1 2016 n/a n/a
2-107-001 50-60 2016 Coso: W Sugarloaf 249 38 254 10 11013 47 67 2 269 1 7 0 56 1 138 1 73 1 2016 4.3 1328
2-107-002 50-60 2016 China Lake Unknown A 329 37 571 12 6844 34 59 1 115 1 89 1 14 1 42 1 22 1 2016 n/a XRF only
2-107-003 50-60 2016 Coso: W Sugarloaf 136 36 239 9 10862 45 64 2 240 1 9 0 50 1 146 1 62 1 2016 4.5 1454
2-103 50-60 2016 Coso: W Sugarloaf 509 39 270 9 10701 43 71 2 258 1 5 0 54 1 132 1 67 1 2016 2.7 524
2-110-001 60-70 2016 Coso: W Sugarloaf 377 41 250 10 10373 47 58 2 262 1 6 0 53 1 136 1 73 1 2016 4.4 1390
2-110-002 60-70 2016 China Lake Unknown A 629 43 464 12 5161 31 40 1 99 1 77 1 12 1 37 1 17 1 2016 n/a n/a
2-110-003 60-70 2016 Coso: W Sugarloaf 397 38 241 9 9805 41 58 1 250 1 5 0 52 1 130 1 64 1 2016 8.2/8.3 4829/4948
2-110-004 60-70 2016 Coso: W Cactus Peak ND 0 259 11 11713 51 85 2 347 2 4 0 70 1 124 1 104 1 2016 n/a
2-124-001 70-80 2016 Coso: W Sugarloaf 314 40 267 10 11145 49 60 2 259 1 9 0 57 1 136 1 71 1 2016 4.8 1655
2-124-002 70-80 2016 Coso: W Sugarloaf 381 39 250 10 10579 44 73 2 264 1 6 0 55 1 151 1 70 1 2016 4.9 1724
2-129 70-80 2016 Coso: W Sugarloaf 272 37 237 9 10137 43 70 2 253 1 6 0 53 1 133 1 67 1 2016 5.0/5.1 1795/1868
2-135-001 80-90 2016 Coso: W Sugarloaf 503 41 242 10 10376 45 64 2 250 1 6 0 54 1 131 1 70 1 2016 4.9 1724
2-135-002 80-90 2016 Coso: W Sugarloaf 264 39 251 10 11077 47 60 2 265 1 9 0 54 1 142 1 70 1 2016 6.1 2672
2-135-003 80-90 2016 Coso: W Sugarloaf 335 39 268 10 10112 43 65 2 251 1 5 0 52 1 130 1 66 1 2016 3.5/3.6 880/931
2-135-004 80-90 2016 Coso: W Sugarloaf ND 0 249 9 11225 45 70 2 279 1 7 0 56 1 140 1 72 1 2016 n/a n/a
2-156-002 90-100 2016 Coso: W Sugarloaf 193 37 265 10 10681 45 57 2 263 1 6 0 54 1 135 1 70 1 2016 3.9 1092
2-156-001 90-100 2016 Coso: W Sugarloaf 259 36 229 9 10647 43 59 1 263 1 6 0 53 1 133 1 66 1 2016 4.4 1390
2-142 90-100 2016 Coso: W Sugarloaf 523 39 259 9 10710 43 60 1 232 1 8 0 47 1 140 1 61 1 2016 6.7 3224
2-159-001 100-110 2016 China Lake Unknown A 678 40 556 12 6237 32 42 1 109 1 86 1 13 1 43 1 19 1 2016 n/a n/a
2-159-002 100-110 2016 Coso: W Sugarloaf 159 38 327 11 13992 55 78 2 307 2 12 0 63 1 148 1 76 1 2016 4 1149
2-159-003 100-110 2016 Coso: W Sugarloaf 142 37 287 11 12359 51 67 2 296 1 9 0 59 1 147 1 75 1 2016 3.2 735
7-006-001 0-10 2016 Coso: W Sugarloaf 147 38 279 11 12967 52 74 2 311 2 9 0 58 1 156 1 76 1 2016 n/a n/a
7-006-002 0-10 2016 Coso: W Sugarloaf 298 36 242 9 10327 42 57 1 260 1 6 0 54 1 134 1 66 1 2016 5.1 1868
7-006-003 0-10 2016 Coso: Sugarloaf 181 37 255 10 9063 41 61 2 225 1 3 0 45 1 99 1 60 1 2016 14.6 15309
7-019-001 10-20 2016 Coso: W Sugarloaf ND 0 245 10 11726 47 61 2 282 1 7 0 57 1 140 1 71 1 2016 1.8 233
7-019-002 10-20 2016 Coso: W Sugarloaf 447 39 245 9 10703 44 62 2 256 1 6 0 51 1 132 1 67 1 2016 n/a n/a
7-019-003 10-20 2016 Coso: W Sugarloaf 349 38 226 9 10175 42 57 1 259 1 5 0 53 1 130 1 69 1 2016 5.3 2017
7-034-001 20-30 2016 Coso: W Sugarloaf 259 36 244 9 10574 43 60 1 262 1 5 0 53 1 145 1 67 1 2016 4.7 1586
7-034-002 20-30 2016 Coso: W Sugarloaf 374 41 219 10 9574 44 53 2 250 1 6 0 50 1 128 1 64 1 2016 n/a n/a
7-034-003 20-30 2016 Coso: W Sugarloaf 273 36 229 9 11522 45 62 2 233 1 10 0 48 1 150 1 60 1 2016 n/a n/a
288
7-042-001 30-40 2016 Coso: W Sugarloaf 379 38 249 9 10344 42 59 1 254 1 6 0 53 1 130 1 65 1 2016 3.7/3.8 9983/1307
7-042-002 30-40 2016 Coso: W Sugarloaf 445 38 257 9 11181 43 61 1 260 1 6 0 53 1 133 1 66 1 2016 n/a n/a
7-042-003 30-40 2016 Coso: W Sugarloaf 321 38 216 9 10172 43 59 2 253 1 7 0 52 1 138 1 67 1 2016 3.5 880
7-042-004 30-40 2016 Coso: W Sugarloaf 263 36 250 9 11523 45 63 2 276 1 8 0 57 1 138 1 70 1 2016 3.7 983
7-072 40-50 2016 Coso: W Sugarloaf 443 40 274 10 10868 46 65 2 253 1 8 0 53 1 141 1 69 1 2016 5.7 2333
7-057 40-50 2016 Coso: W Sugarloaf ND 0 257 10 11008 49 61 2 268 1 8 0 55 1 136 1 73 1 2016 3 646
7-055 40-50 2016 Unknown 486 38 285 9 12384 46 63 1 204 1 8 0 43 1 153 1 52 1 2016 n/a n/a
7-058-001 40-50 2016 Coso: W Sugarloaf ND 0 258 10 10769 46 68 2 267 1 6 0 55 1 139 1 70 1 2016 5.2 1942
7-081-001 50-60 2016 Coso: W Cactus Peak ND 0 245 9 10302 41 77 2 327 1 ND 0 68 1 119 1 100 1 2016 n/a n/a
7-081-002 50-60 2016 Coso: W Sugarloaf 360 39 222 9 9873 43 56 1 242 1 6 0 50 1 130 1 64 1 2016 5.9 2500
7-081-003 50-60 2016 Coso: W Sugarloaf 188 36 229 9 10047 42 54 1 258 1 5 0 53 1 132 1 66 1 2016 5.2 1942
7-099-001 60-70 2016 Coso: W Sugarloaf 421 39 230 9 9542 41 55 1 249 1 4 0 49 1 130 1 65 1 2016 5.5 2173
7-099-002 60-70 2016 Coso: W Sugarloaf 253 36 253 9 10904 43 63 1 256 1 6 0 51 1 134 1 66 1 2016 4.8 1655
7-099-003 60-70 2016 Coso: W Sugarloaf 107 35 252 9 11153 44 63 2 278 1 7 0 57 1 141 1 71 1 2016 4.5 1454
7-0109-001 70-80 2016 Coso: W Cactus Peak 547 40 270 10 11694 47 78 2 314 1 4 0 63 1 115 1 98 1 2016 5.3 2017
7-0109-002 70-80 2016 Coso: W Sugarloaf 238 37 226 9 10268 43 59 2 264 1 6 0 53 1 134 1 68 1 2016 4.9 1724
7-0109-003 70-80 2016 Coso: W Sugarloaf 183 36 255 9 10725 44 62 2 277 1 6 0 53 1 139 1 66 1 2016 n/a n/a
7-0109-004 70-80 2016 Coso: W Sugarloaf 166 36 263 10 11284 46 67 2 272 1 7 0 56 1 138 1 69 1 2016 3.1 690
7-0111-001 80-90 2016 Coso: W Sugarloaf 202 36 244 9 11152 45 63 2 271 1 7 0 54 1 137 1 69 1 2016 n/a n/a
7-0111-002 80-90 2016 Coso: W Sugarloaf 461 38 256 9 10233 42 64 2 253 1 5 0 52 1 132 1 65 1 2016 2.8 563
7-0111-003 80-90 2016 Coso: W Sugarloaf 451 39 247 9 9934 41 55 1 254 1 5 0 52 1 131 1 65 1 2016 4.8 1655
7-0117-001 90-100 2016 Coso: W Sugarloaf 248 37 226 9 9845 42 55 1 263 1 5 0 54 1 131 1 65 1 2016 n/a n/a
7-0117-002 90-100 2016 Coso: W Sugarloaf 275 35 249 9 10590 42 63 1 257 1 5 0 53 1 133 1 64 1 2016 5.2 1942
7-0117-003 90-100 2016 China Lake Unknown A 833 48 528 14 8876 46 71 2 104 1 85 1 11 1 37 1 17 1 2016 n/a n/a
7-0117-004 90-100 2016 Coso: W Sugarloaf 446 38 253 9 10343 42 59 1 258 1 5 0 53 1 131 1 65 1 2016 4.4 1390
7-0125-001 100-110 2016 Coso: W Sugarloaf 815 42 304 10 11924 46 67 2 252 1 8 0 50 1 133 1 65 1 2016 6.6 3128
7-0125-002 100-110 2016 Coso: W Sugarloaf ND 0 252 10 11643 47 68 2 283 1 8 0 57 1 144 1 73 1 2016 4.5 1454
7-0125-003 100-110 2016 Coso: W Sugarloaf 340 36 257 9 10484 42 69 2 263 1 5 0 54 1 136 1 68 1 2016 n/a n/a
7-0135-001 110-120 2016 Coso: Sugarloaf 149 35 251 9 9300 40 57 1 230 1 3 0 47 1 102 1 60 1 2016 4.5 1454
7-0135-002 110-120 2016 Coso: W Sugarloaf 143 35 225 9 10668 44 62 2 264 1 6 0 55 1 133 1 67 1 2016 5.6 2252
7-0135-003 110-120 2016 Coso: W Sugarloaf 503 40 249 10 10278 44 60 2 248 1 5 0 51 1 132 1 62 1 2016 5.6 2252
7-0141-001 120-130 2016 Coso: W Sugarloaf 208 36 232 9 10781 44 63 2 242 1 8 0 50 1 145 1 62 1 2016 5 1795
7-0141-002 120-130 2016 Coso: W Sugarloaf 372 37 468 11 5588 31 41 1 104 1 80 1 12 1 37 1 15 1 2016 6.1 2672














CA-TUL-819-2009-170a 0-10 2009 Coso: W 
Sugarloaf
142 36 266 10 12206 48 67 2 292 1 8 0 58 1 146 1 72 1 2009 3.6/9.7 1106/ 
8033
CA-TUL-819-2009-170b 0-10 2016 Coso: W 
Sugarloaf
165 55 347 17 15004 81 88 3 309 2 10 1 62 1 147 1 78 2 2016 4.6 1807
CA-TUL-819-2009-170c 0-10 2016 Coso: W 
Sugarloaf
219 45 341 13 15000 64 84 2 311 2 10 0 61 1 156 1 76 1 2016 3.5 1046
CA-TUL-819-2009-179a 10-20 2009 Coso: W 
Sugarloaf
179 51 386 16 15846 80 81 2 310 2 9 1 56 1 154 1 77 2 2009 no rind n/a
CA-TUL-819-2009-179b 10-20 2016 Coso: W 
Sugarloaf
ND 0 339 14 15301 66 83 2 323 2 11 0 62 1 152 1 82 1 2016 5.4 2490
CA-TUL-819-2009-179c 10-20 2016 Coso: W 
Sugarloaf
200 38 269 10 11253 47 63 2 273 1 6 0 55 1 135 1 70 1 2016 7.2 4426
CA-TUL-819-2009-190 20-30 2009 Coso: W 
Sugarloaf
ND 0 268 12 12158 55 64 2 286 2 9 0 57 1 141 1 76 1 2009 2.1 377
CA-TUL-819-2009-191a 20-30 2016 Coso: W 
Sugarloaf
166 36 237 9 10631 44 60 2 265 1 6 0 54 1 137 1 69 1 2016 2.8 669
CA-TUL-819-2009-240 20-30 2016 Coso: W 
Sugarloaf
401 38 249 9 10079 42 59 1 251 1 5 0 52 1 131 1 64 1 2016 4.4/4.4 1653/ 
1653
CA-TUL-819-2009-193a 30-40 2009 Coso: W 
Sugarloaf
145 35 244 9 10636 44 57 1 277 1 7 0 55 1 137 1 70 1 2009 6.6 3719
CA-TUL-819-2009-193b 30-40 2016 Coso: W 
Sugarloaf
279 50 371 15 15903 75 82 2 312 2 10 1 58 1 159 1 73 1 2016 6.7 3833
CA-TUL-819-2009-193c 30-40 2016 Coso: W 
Sugarloaf
474 68 246 16 13816 86 95 3 281 2 14 1 56 1 165 2 72 2 2016 2.7 622
CA-TUL-819-2009-200a 40-50 2009 Coso: W 
Sugarloaf
ND 0 272 12 12376 55 69 2 295 2 8 0 57 1 142 1 72 1 2009 6 3074
CA-TUL-819-2009-200b 40-50 2009 Coso: W 
Sugarloaf
139 37 277 10 12117 49 65 2 285 1 8 0 58 1 143 1 74 1 2009 5.2 2309
CA-TUL-819-2009-201a 40-50 2016 Coso: W 
Sugarloaf
403 37 252 9 10351 41 58 1 263 1 5 0 52 1 136 1 66 1 2016 3.1 820




194 36 257 9 10454 43 59 1 259 1 5 0 53 1 139 1 70 1 2016 3.7 1169
CA-TUL-819-2009-204b 50-60 2016 Coso: W 
Sugarloaf
ND 0 266 14 14024 68 78 2 302 2 10 1 59 1 147 1 76 1 2016 5 2134
CA-TUL-819-2009-205 50-60 2009 Coso: 
Sugarloaf
203 36 236 9 8628 39 54 1 229 1 2 0 45 1 104 1 58 1 2009 3.4 987
CA-TUL-819-2009-206a 60-70 2016 Coso: W 
Sugarloaf
ND 0 243 10 11160 46 63 2 276 1 7 0 57 1 138 1 70 1 2016 n/a n/a
CA-TUL-819-2009-206b 60-70 2016 Coso: W 
Sugarloaf
855 71 394 19 18441 95 85 3 275 2 15 1 57 1 158 2 68 2 2016 4 1366
CA-TUL-819-2009-207a 60-70 2009 Coso: W 
Sugarloaf
201 36 231 9 10089 42 55 1 258 1 4 0 52 1 130 1 67 1 2009 3.7 1169
CA-TUL-819-2009-209a 70-80 2016 Coso: W 
Sugarloaf
148 38 316 11 13069 52 74 2 305 2 9 0 60 1 147 1 75 1 2016 4.4 1653
CA-TUL-819-2009-210a 70-80 2016 Coso:W 
Sugarloaf
ND 0 266 10 11714 47 72 2 283 1 8 0 57 1 142 1 71 1 2016 4.3 1579
292
CA-TUL-819-2009-239 70-80 2009 Coso: W 
Sugarloaf
435 39 263 10 10787 44 62 2 259 1 7 0 53 1 140 1 64 1 n/a n/a n/a
CA-TUL-819-2009-218 (large) 80-90 2009 Coso: W 
Sugarloaf
ND 0 262 12 11899 56 64 2 279 2 8 0 58 1 142 1 73 1 2009 6.1 3177
CA-TUL-819-2009-218 (small) 80-90 2009 Coso: W 
Sugarloaf
161 35 244 9 11273 45 58 1 265 1 6 0 56 1 142 1 68 1 2009 4 1366
CA-TUL-819-2009-222a 80-90 2016 Coso: W 
Sugarloaf
411 38 226 9 9923 42 55 1 241 1 5 0 50 1 136 1 61 1 2016 3.5 1046




323 36 247 9 11091 43 59 1 221 1 9 0 45 1 156 1 53 1 2016 3.6/4.4 1106/ 
1654
CA-TUL-819-2009-226 90-100 2009 Coso: W 
Sugarloaf
173 37 242 10 11503 48 64 2 283 1 8 0 59 1 142 1 77 1 2009 6 3074
CA-TUL-819-2009-227a 90-100 2016 Coso: W 
Sugarloaf
176 37 276 10 12556 49 68 2 296 1 9 0 57 1 145 1 72 1 2016 4.1 1435
CA-TUL-819-2009-231 100-110 2009 Coso: W 
Sugarloaf
239 43 277 12 11328 53 62 2 263 2 6 0 56 1 134 1 68 1 2009 5.1 2221
CA-TUL-819-2009-233a 100-110 2009 Coso: W 
Sugarloaf
ND 0 281 11 12712 55 64 2 259 1 12 0 55 1 156 1 71 1 2009 4.6 1807
CA-TUL-819-2009-233b 100-110 2016 Coso: W 
Sugarloaf














Unit 4 0-10A / Spec. 
20
0-10 2013 Coso: W 
Sugarloaf
330 48 311 13 12847 63 68 2 285 2 6 0 56 1 141 1 71 1 2013 6.5 4692
Unit 4 0-10B / Spec. 
21
0-10 2013 Coso: W 
Sugarloaf
196 37 250 10 11320 45 60 2 273 1 6 0 56 1 139 1 71 1 2013 4.8 2559
Unit 4 0-10C 0-10 2016 Coso: W 
Sugarloaf
354 38 242 9 10351 43 63 2 261 1 5 0 54 1 136 1 68 1 2016 4.8 2559
Unit 4 0-10D 0-10 2016 Coso: W 
Sugarloaf
ND 0 389 16 15775 73 88 2 318 2 11 1 62 1 153 1 78 1 2016 2.7 810
Unit 4 12-20A 12-20 2016 Coso: W 
Sugarloaf
145 38 215 10 10198 46 60 2 258 1 6 0 54 1 135 1 74 1 2016 4.4/4.6 2150/ 
2350
Unit 4 12-20B 12-20 2016 Coso: W 
Sugarloaf
ND 0 280 12 12903 58 71 2 295 2 9 0 57 1 145 1 75 1 2016 4.7 2453
Unit 4 12-20C 12-20 2016 Coso: W 
Sugarloaf
ND 0 287 11 12985 54 74 2 297 2 9 0 59 1 143 1 77 1 2016 5.6 3483
Unit 4 20-30A / Spec. 
22
20-30 2013 Coso: W 
Sugarloaf
347 39 253 10 10381 44 58 2 256 1 6 0 54 1 142 1 67 1 2013 4.2/4.2 1959/ 
1959
Unit 4 20-30B 20-30 2016 Coso: W 
Sugarloaf
145 35 253 9 11081 44 61 1 276 1 6 0 55 1 139 1 70 1 2016 n/a n/a
Unit 4 20-30C 20-30 2016 Coso: W 
Sugarloaf
174 52 383 16 16322 78 93 3 324 2 11 1 64 1 153 1 80 2 2016 5.6 3482
Unit 4 30-40A 30-40 2016 Coso: W 
Sugarloaf
232 38 238 10 11538 48 63 2 271 1 6 0 57 1 139 1 70 1 2016 2.5 694
Unit 4 30-40B 30-40 2016 Coso: W 
Sugarloaf
294 39 225 10 10872 48 59 2 249 1 7 0 52 1 136 1 69 1 2016 3.9 1689
Unit 4 30-40C 30-40 2016 Unknown 2230 68 531 16 21348 81 68 2 199 1 152 1 21 1 225 2 32 1 n/a n/a n/a
Unit 4 40-50A / Spec. 
23
40-50 2013 Coso:W 
Sugarloaf
152 39 310 11 13587 54 74 2 310 2 10 0 63 1 148 1 76 1 2013 4.8 2559
Unit 4 40-50B 40-50 2016 Coso:W 
Sugarloaf
175 36 277 10 11968 48 68 2 284 1 7 0 58 1 142 1 73 1 2016 3.5 1361
Unit 4 40-50C 40-50 2016 Coso:W 
Sugarloaf
ND 0 316 14 14122 65 75 2 300 2 9 0 60 1 148 1 74 1 2016 4.1 1867
Unit 4 50-60A / Spec. 
24
50-60 2013 Coso:W 
Sugarloaf
472 40 258 10 10205 43 54 1 252 1 5 0 51 1 135 1 66 1 2013 4.6 2350
Unit 4 50-60B 50-60 2016 Coso:W 
Sugarloaf
423 39 508 12 5809 32 43 1 106 1 81 1 13 1 36 1 19 1 2016 5.6 3483
Unit 4 50-60C 50-60 2016 Coso:W 
Sugarloaf
168 42 288 12 12669 56 70 2 290 2 9 0 59 1 143 1 73 1 2016 5.2 3003
Unit 4 60-70A 60-70 2016 China Lake 
Unknown A
317 36 503 11 5382 30 38 1 106 1 80 1 11 1 36 1 18 1 n/a n/a n/a
Unit 4 60-70B 60-70 2016 Coso:W 
Sugarloaf
196 36 256 9 10726 43 59 1 260 1 6 0 54 1 134 1 67 1 2016 4.1 1867
Unit 4 60-70C 60-70 2016 Coso:W 
Sugarloaf
224 49 368 15 17090 74 93 2 341 2 14 1 64 1 157 1 82 1 2016 4.1 1867
Unit 4 70-80A 70-80 2016 Coso:W 
Sugarloaf
452 40 247 10 10675 44 59 2 263 1 6 0 53 1 134 1 71 1 2016 5 2777 296
Unit 4 70-80B 70-80 2016 China Lake 
Unknown A
420 42 504 13 5735 35 39 1 104 1 79 1 13 1 46 1 22 1 n/a n/a n/a
Unit 4 70-80C 70-80 2016 Coso: W 
Sugarloaf
131 40 354 13 15073 60 82 2 323 2 11 0 63 1 153 1 77 1 2016 4 1777
Unit 4 80-90A / Spec. 
25
80-90 2013 Coso: W 
Sugarloaf
199 41 269 11 11899 52 62 2 276 1 6 0 55 1 141 1 70 1 2013 6.2 4269
Unit 4 80-90B 80-90 2016 Coso: W 
Sugarloaf
285 43 233 11 9851 48 57 2 247 1 6 0 52 1 131 1 73 1 2016 5.5 3360
Unit 4 80-90C 80-90 2016 Unknown ND 0 299 12 12701 55 88 2 360 2 3 0 70 1 124 1 104 1 n/a n/a n/a
Unit 4 90-100A 90-100 2016 Coso: W 
Sugarloaf
298 37 249 9 10361 43 58 1 261 1 4 0 53 1 134 1 67 1 2016 5 2777
Unit 4 90-100B 90-100 2016 China Lake 
Unknown A
262 37 611 13 6958 36 48 1 121 1 91 1 16 1 44 1 26 1 n/a n/a n/a
Unit 4 90-100C 90-100 2016 Coso: W 
Sugarloaf
ND 0 341 15 14899 70 81 2 317 2 12 1 65 1 152 1 83 1 2016 5.4 3239
Unit 6 0-10A 0-10 2016 Coso: W 
Sugarloaf
244 37 257 10 10224 44 56 2 260 1 5 0 53 1 132 1 67 1 2016 3.2 1137
Unit 6 0-10B 0-10 2016 Coso: W 
Sugarloaf
207 37 264 10 12196 50 69 2 278 1 8 0 57 1 143 1 74 1 2016 2.3 588
Unit 6 0-10C 0-10 2016 Coso: W 
Sugarloaf
ND 0 309 12 13808 57 76 2 313 2 9 0 61 1 147 1 78 1 2016 1.2 156
Unit 6 10-20A 10-20 2016 China Lake 
Unknown A
490 38 487 11 5297 30 39 1 104 1 81 1 11 1 35 1 16 1 n/a n/a n/a
Unit 6 10-20B 10-20 2016 Coso: W 
Sugarloaf
284 38 232 10 9870 43 55 2 247 1 6 0 51 1 133 1 67 1 2016 4.8 2559
Unit 6 10-20C 10-20 2016 Unknown 132 36 263 10 11679 48 65 2 283 1 8 0 57 1 173 1 71 1 n/a n/a n/a
Unit 6 20-30A 20-30 2016 Coso: W 
Sugarloaf
427 39 249 9 9765 41 54 1 247 1 6 0 51 1 131 1 62 1 2016 5.2 3003
Unit 6 20-30B 20-30 2016 Coso: W 
Sugarloaf
278 37 249 9 10091 42 57 1 256 1 5 0 53 1 132 1 66 1 2016 n/a n/a
Unit 6 20-30C 20-30 2016 China Lake 
Unknown A
311 39 577 13 6801 36 52 1 118 1 92 1 16 1 48 1 21 1 n/a n/a n/a
Unit 6 30-40A 30-40 2016 Coso: W 
Sugarloaf
118 37 258 10 11326 49 64 2 276 1 7 0 55 1 140 1 75 1 2016 2 444
Unit 6 30-40B 30-40 2016 Coso: W 
Sugarloaf
ND 0 243 11 11281 52 60 2 266 2 6 0 55 1 136 1 68 1 2016 2.7 810
Unit 6 30-40C 30-40 2016 Coso: W 
Sugarloaf
145 37 248 10 10238 45 57 2 255 1 5 0 53 1 132 1 67 1 2016 1.7 321
Unit 6 40-50A 40-50 2016 Coso: W 
Sugarloaf
229 36 247 9 11039 44 65 2 274 1 5 0 55 1 143 1 72 1 2016 2.6 751
Unit 6 40-50B 40-50 2016 China Lake 
Unknown A
249 37 526 12 6168 34 45 1 114 1 89 1 13 1 39 1 23 1 n/a n/a n/a
Unit 6 40-50C 40-50 2016 Coso: W 
Sugarloaf
ND 0 277 12 12228 55 66 2 285 2 8 0 59 1 144 1 73 1 2016 2.7 810
Unit 6 50-60A 50-60 2016 Coso: W 
Sugarloaf
ND 0 229 9 10486 43 61 2 272 1 6 0 56 1 136 1 71 1 2016 2.3 588
Unit 6 50-60B 50-60 2016 Unknown 443 58 973 23 13677 73 92 3 146 1 90 1 25 1 63 1 35 1 n/a n/a n/a
Unit 6 50-60C 50-60 2016 Coso: W 
Sugarloaf
ND 0 259 11 12161 52 67 2 288 2 8 0 60 1 145 1 73 1 2016 3.2 1137
297
Unit 6 60-70A 60-70 2016 Coso: W 
Sugarloaf
337 38 242 9 10095 42 59 2 244 1 6 0 50 1 136 1 65 1 2016 2.6/2.7 751/ 
810
Unit 6 60-70B 60-70 2016 Coso: W 
Sugarloaf
278 39 219 10 9619 43 53 2 249 1 5 0 53 1 131 1 66 1 2016 3.9 1689
Unit 6 60-70C 60-70 2016 Coso: W 
Sugarloaf
ND 0 343 13 15046 64 87 2 319 2 11 0 61 1 151 1 78 1 2016 n/a n/a
Unit 6 70-80A 70-80 2016 Coso: W 
Sugarloaf
143 36 232 9 10187 44 56 2 255 1 6 0 51 1 135 1 68 1 2016 5.6 3483
Unit 6 70-80B 70-80 2016 Coso: W 
Sugarloaf
ND 0 306 14 12832 64 72 2 295 2 8 1 57 1 143 1 73 1 2016 5.5 3360
Unit 6 70-80C 70-80 2016 Coso: W 
Sugarloaf
ND 0 330 13 14377 60 77 2 302 2 13 0 59 1 156 1 76 1 2016 3.6 1440
Unit 6 80-90A 80-90 2016 Coso: W 
Sugarloaf
372 38 246 9 10257 42 57 1 256 1 5 0 54 1 138 1 66 1 2016 4.5 2250
Unit 6 80-90B 80-90 2016 Coso: W 
Sugarloaf
114 38 279 11 12736 52 72 2 298 2 8 0 59 1 146 1 74 1 2016 3 1000
Unit 6 80-90C 80-90 2016 Coso: W 
Sugarloaf
174 43 387 14 15932 65 90 2 331 2 12 0 63 1 153 1 78 1 2016 n/a n/a
Unit 6 90-100A 90-100 2016 Coso: W 
Sugarloaf
166 38 256 10 11653 49 62 2 282 1 7 0 57 1 139 1 75 1 2016 5.1 2889
Unit 6 90-100B 90-100 2016 Coso: W 
Sugarloaf
114 35 256 10 11424 45 62 2 279 1 7 0 57 1 144 1 72 1 2016 3.2 1137
Unit 6 90-100C 90-100 2016 Coso: W 
Sugarloaf
ND 0 407 20 16213 89 85 3 322 2 12 1 61 1 150 2 81 2 2016 3.7 1520
Spec. 1 / Art. #2 2013 Coso: 
Sugarloaf
334 38 274 10 9171 40 52 1 225 1 3 0 46 1 106 1 59 1 2013 7.1 5599
Spec. 2 / Art. # 3 2013 Coso: W 
Sugarloaf
459 39 234 9 10524 42 59 1 259 1 5 0 54 1 135 1 66 1 2013 7.1 5599
Spec. 3 / Art. #4 2013 Coso: W 
Sugarloaf
432 40 227 9 9942 43 51 1 242 1 6 0 51 1 134 1 63 1 2013 7.7 6585
Spec. 4 / Art. #5 2013 Coso: W 
Sugarloaf
388 38 254 9 10341 42 59 1 255 1 5 0 52 1 149 1 67 1 2013 7.5 6247
Spec. 5 / Art. #6 2013 Coso: W 
Sugarloaf
368 39 249 9 10617 43 59 1 261 1 5 0 52 1 137 1 68 1 2013 1.3 188
Spec. 6 / Art. #7 2013 China Lake 
Unknown A
464 38 503 11 5921 31 41 1 109 1 82 1 12 1 36 1 16 1 2013 3.9 n/a
Spec. 7 / Art. #9 2013 Coso: W 
Sugarloaf
473 39 237 9 10165 42 56 1 257 1 5 0 53 1 133 1 65 1 2013 1.9 401
Spec. 8 / Art. #10 2013 Coso: W 
Sugarloaf
398 40 284 10 11200 46 61 2 267 1 6 0 55 1 136 1 71 1 2013 2.8 871
Spec. 9 / Art. #1 2013 Coso: W 
Sugarloaf
509 42 266 10 10153 44 55 2 256 1 5 0 53 1 136 1 69 1 2013 3.2 1137
Spec. 10 / Art. #13 2013 Coso: W 
Sugarloaf
250 38 270 10 10741 45 59 2 265 1 6 0 54 1 136 1 70 1 2013 3 1000
Spec. 11 / Art. #14 2013 Coso: W 
Sugarloaf
154 41 280 11 11875 53 62 2 276 2 7 0 56 1 139 1 70 1 2013 4.6 2350
Unit 1 50-60 / Spec. 
12 
2013 Coso: W 
Sugarloaf
164 38 238 10 10852 46 61 2 267 1 6 0 54 1 138 1 71 1 2013 6 3998 298
Spec. 13 / Art. #16 2013 Coso: W 
Sugarloaf
438 39 246 9 10708 44 54 1 234 1 7 0 49 1 145 1 60 1 2013 6.5 4692
Spec. 14 / Art. #17 2013 Coso: W 
Sugarloaf
496 40 242 9 10075 42 57 1 252 1 5 0 50 1 135 1 64 1 2013 7.8 6757
Unit 1 80-90 / Spec. 
15
2013 Coso: W 
Sugarloaf
ND 0 306 11 13874 55 74 2 309 2 10 0 59 1 151 1 78 1 2013 5.5 3360
Unit 2 10-20 / Spec. 
16 
2013 Coso: W 
Sugarloaf
330 38 245 9 10176 42 55 1 258 1 5 0 52 1 133 1 68 1 2013 6.6 4838
Unit 2 60-70 / Spec. 
17
2013 Coso: W 
Sugarloaf
200 37 242 10 10982 45 59 2 262 1 6 0 52 1 139 1 66 1 2013 5.8 3736
Unit 3 20-30 / Spec. 
18
2013 Coso: W 
Sugarloaf
350 39 258 10 10492 43 59 2 254 1 6 0 51 1 137 1 65 1 2013 6.8 5136




ND 0 254 10 9696 43 58 2 242 1 3 0 48 1 108 1 62 1 2013 6.7 4986
Unit 5 0-10A / Spec. 
26
2013 Coso: W 
Sugarloaf
448 40 257 10 10302 43 54 1 257 1 5 0 52 1 135 1 65 1 2013 n/a n/a
Unit 5 0-10B / Spec. 
27
2013 Coso: W 
Sugarloaf
549 41 307 10 12564 49 62 2 247 1 29 0 51 1 144 1 67 1 2013 2.8 871
Unit 5 40-50 / Spec. 
28
2013 Coso: W 
Sugarloaf
244 38 228 9 10104 43 56 1 259 1 5 0 53 1 133 1 66 1 2013 4.7 2453
Unit 5 70-80 / Spec. 
29
2013 Coso: W 
Sugarloaf
264 37 256 9 10670 43 60 1 265 1 5 0 54 1 137 1 67 1 2013 5.1 2889
Unit 5 90-100 / Spec. 
30
2013 Casa Diablo 
(Sawmill 
Ridge)
1346 55 294 11 12164 55 31 1 146 1 113 1 16 1 191 1 24 1 2013 6.9 n/a
299
300
